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SoME very extraordinary and on its face discredit- 
able testimony as to the management of the Croton 
Aqueduct tunnel was brought out last week in the 
legislative investigation, which has been tem- 
porarily or perhaps permanently suspended. This 
not being a daily newspaper, which is bound to 
spread news whether it is correct or not, and hav- 
ing a preference not to print a thing at all rather 
than do possible injustice to individuals when only 
one side has been heard, we have withheld all 
summary of the testimony until we can do so with 
greater command of all the facts. In the mean 
time Gen. NEWTON has come out with an unofficial 
statement on the other side. What has been 
brought out so far certainly has a queer look in 
some of its details; but it is at least conceivable 
that it may all be explained as consistent with 
proper and honest management, and therefore we 
have declined to present it piecemeal. 
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M. DE LESSEPS grows more rash with time 
Not content with the vague prophecy which we 
quoted last week, that the Panama Canal would be 
opened “ in 1890”, he declared on June 19 at a 
banquet in honor of the President of Ecuador, 
at which many prominent officials were present, 
that ‘‘the Panama Canal will be completed within 
two years”’, which means presumably before June 
19, 1890. We shall not be at all surprised if the 
work on it is completed—all that is ever done 
before that time. 
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Tue Courier des Etats Unis, and perhaps other 
American papers advertise the new lottery, $80 
bonds being offered at $72, payable through the lot- 
tery or at 400 fr. within a maximum period of 99 
years. Subscriptions will be received only up to 
June 26, so that very prompt application must be 
made after receipt of this issue. Interest is $3 per 
year. $678,000 per year, with 12 prizes of from £20,000 
to $100,000 will be drawn up to 1913, and #440,000 per 
year after that, as also repayment of the bonds by 
lot. The first drawing is to be Aug. 16. Subscribers 
must pay $4 down, $8 on receipt of the certificates, 
the balance of $60 in partial payments as called 
within 15 months. An interesting point about the 
loan is that the authority is to issue $144,000,000 
worth. It is proposed, if we understand the matter, 
to issue 2,000,000 bonds at #80 par and sell them at 
$72, netting (if sold) the authorized amount of the 
loan, there be'ng a proviso that if the terms of the 
authorization are violated it may be cancelled. 
Whether this comes within the law we cannot say. 
It would seem that the intended limitation must 
have been on the amount of debt incurred and not 
of cash received. 
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THE Nicaragua Canal enterprise gets a good 
send-off in the Republican platform, which reads: 
“‘Professing adherence to the Monroe doctrine, 
the = administration has seen with idle 
complacency the extension of foreign influence in 
Central America and of foreign trade everywhere 
among our neighbors. It has refused to charter, 
sanction and encourage any American organization 
for constructing the Nicaragua canal, a work of 
vital importance to the maintenance of the Monroe 
doctrine, and of our national influence in Central 
and South America ; and necessary for the develop- 
ment of trade, with our Pacific territory, with 
South America and with the islands and further 
coasts of the Pacific ocean.”’ 

Who is responsible for the non-actioh on the 
application for a national charter of the Nicaragua 
Canal Co. we cannot undertake to say, but as they 
ask nothing but a charter, and no financial aid or 
guarantee, we entirely sympathize with the de- 
mand that they should have it, and hope they will 
before Congress adjourns. It will make a good 
deal of difference in floating loans for the enter- 
prise. 
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THE dividends of the Suez Canal are beginning 
again to increase, and with them the price of shares. 
The ordinary shares of $100 sell now in Paris at $434 
and in London at $427.50. The dividend now de- 
clared for the year is $15.64 which includes the 5 per 
cent. interest. The excess dividend of $10.64 is con- 
siderably larger than that. of the last two years, 


though it falls considerably short of the return in 
the fat years from 1883 to 1885 inclusive. The last 
two years have been unfavorable to the canal in 
many respects, the number of ships passing through 
having shown a striking decrease as compared with 
the years immediately preceding. Fortunately, the 
returns of this year, show a recovery which promises 
to put the shareholders in a much more favorable 
position. 

The dividend is equivalent, at present prices, to 
between 3! and 3% percent. Itis only within the 
past few weeks that any very marked upward move- 
ment has taken place in the shares—which were 
quiet in the earlier weeks of the year—in spite of the 
reassuring character of the traffic receipts. For the 
four months of the year the returns are more than 
$400,000 better than they were last year or the year 
before, and are 100,000 better than in 1883, which 
represented the high-water mark of the canal’s re 
ceipts. 
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THE Manchester Ship Canal Co. has a bill before 
Parliament providing for certain alterations in the 
plans which give 114 acres of water space, against 
100 in the old scheme; the quay space being 152 
acres, against 83; and the quay frontage 5'< miles 
and 4 miles respectively. There is thus a large in- 
crease in the accommodation provided, while the 
cost is reduced by $115,000. There are now 56 steam 
excavators, 73 locomotives, 2,367 wagons, 50 steam 
cranes and 79 miles of railway track; 6,000 men are 
employed. The excavation for May amounted to 
1,009,052 yds. of earth and 21,371 cu. yds. of rock 
The contractor, Mr. Walker, has 48,000,000 cu. yds 
of excavation, or about 1,000,000 cu. yds. per month 
of contract time; this rate is being exceeded and it is 
expected to excavate 2,000,000 cu. yds. per month 
very soon. 
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THE most serious railway accident of the week, 
was the derailment of a freight train June 16 on the 
Maysville & Big Sandy road near Maysville, Ky. 
A switch had been left open and the engine and 14 
cars were derailed and wrecked. Twomen were 
seriously injured.—An accident occurred June 10 
on the Ohio & Northwestern road, near Batavia, O., 
which should serve as a warning to some other 
roads. The road was originally narrow gauge, but 
was widened to standard gauge about a year ago, 
and the old light rails were retained. The rails 
naturally ‘‘spread’’ and an engine was derailed, 
but fortunately without serious results. 
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IN regard to this accident we quote the following 
from a local paper: 


“ When you try to run heavy standard-gauge locomo- 
tives and heavy standard-gauge coaches over narrow- 
gauge rails, such accidents are very liable and very often 
do occur, It strikes us that the 0. & N. W,. authorities 
are standing in their own light every day they delay the 
replacing of this 34 mile stretch with heavy steel rails. 
There is certainly no economy in the slow time, the 
delays and the liability to mishaps that this light iron 
oceasions, It requires (within about 12 minutes) the 
same length of time to make this 34 miles that it does to 
make the run of 68 miles, twice the distance, from Sar- 
dinia to Portsmouth over the heavy steel rail. There is 
no economy in using light iron on a standard-gauge road.” 
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THE following bridge accidents are reported: On 
June 11 a double header freight train on the Mexi- 
can National Railway, broke through a long trestle 
across an arroyo, between Morales and Salinas, 
which had been weakened by a flood. The two en- 
gines and 11 cars went into the water; two men 
were killed and three injured.—On June ll a 
bridge on the Burlington & Missouri River Rail- 
road near Brush, Col., 90 miles from Denver, was 
destroyed by tire——On June 13 a h‘ghway bridge 
near Chatfield, Minn., was carried away by a flood 
caused by the washing out of a mill dam.——On 
Jnne 15a trestle near Sheldon, Vt., on the St. Johns- 
burg & Lake Champlain Railroad was washed away. 
—On June 16 the bridge st Rockport, Ky., on the 
Newport News & Mississippi Valley Railway, gave 
way under a freight train. The train had crossed 
the draw and was on the west side of the main 
structure, when a portion gave way, throwing the 
entire train to the ground, and the engine and 5 
cars rolled down the bank into 30 ft. of water. The 
bridge was a combination bridge. Five men were 
fatally injured. 


THE storm of June 15 caused washouts on the St. 
Johnsbury & Lake Champlain near Shelcon, Vt.; on 
the Missisquoi road near Sheldon Springs, and on 
the Central Vermont near East Swanton 
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Mr. CUNNINGHAM, of the Canadian Society of 
Civil Engineers, in discussing a paper by Mr. 
WALLIS on Railway Accidents, made the following 
remarkable statement : 

“Few people, who have not paid special attention to 
the subject, have any idea how much particular kinds of 
soil heave with the frost. The writer has seen a point in 


Prince Edward Island, where it was necessary to “shim 
up” the rail 11 ins., in order to take out inequalities 
caused by the frost. The island soil is unusually trouble 

some in this respect, and this was on a part of the Island 
Railway where there was, practically speaking, no 


ballast.” 

The “island soil’’ is certainly unusually trouble 
some in this respect. We have heard tall shimming 
stories, and seen cause for some, but never anything 
quite equal to this 
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A PRESS dispatch says that a cyclone of great 
severity swept over the city of Granada, in Nicara 
gua, on June 2. The heavy rains inundated the 
southern portion of the city, destroying several 
houses and a portion of the railway track 
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(HE union depot at Portland, Me., will be opened 
for traffic June 25, although there is considerable 
finishing work yet to be done. The building is of 
granite supplied by the Maine & New Hampshire 
Granite Co., and has a clock tower 128 ft. high 
The iron train shed is 500 ft. long. This depot will 
be used by the Maine Central, Boston & Maine, and 
Portland & Ogdensburg railways. It is owned by 
the Portland Union Railway Station Co., of which 
Hon. ARTHUR SEWALL, President of the Maine 
Central Railroad Co., is President. WILLIAM A. 
ALLEN is chief engineer, and the architects of the 
structure were Messrs. BRADLEE, WINSLOW & 
WETHERELL. The station was built by Jas. Cun 
NINGHAM, of Portland, and the train shed adjoining 
by CoFRODE & SAYLOR, of Philadelphia. The cost 
of the entire structure will amount to several hun- 
dred thousand dollars. 
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AT a meeting of the Board of Street Openings and 
Improvements of New York City for the considera 
tion of the Elm Street improvement at which all the 
members were present, the arguments of eight rep 
resentatives of property owners interested were 
heard, seven of which were favorable to the pro 
posed improvement. The route most favored was 
the most direct one proposed, which would extend 
through the blocks at the head of Elm Street at its 
intersection with Marion at Spring Street, to the 
junction with Lafayette Place at Great Jones Street. 
The new thoroughfare to be 80 or 100 ft. wide. 

Definite action was postponed until the approxi 
mate cost of making the proposed improvement 
could be ascertained. 
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THE location of the first lock and dam in the Cum- 
berland river has been fixed just beyond Nashville. 
The lock will be built firstand work will in no event 
get to the dam during the present season. The dam 
will create a slack water pool to a point fifteen miles 
above the city, where the second lock and dam will 
be placed. 

The improvements will consist of a series of these 
slack water pools to the number of twenty. The 
river itself will be used as the canal and the locks 
are to be placed at the dams. 

The estimate for the whole work is #4,000,000, and 
at the present rate of $200,000 a year, it will consume 
twenty years, The Muscle Shoalsimprovements have 
taken twelve years, and will need one more season’s 
work. They have cost the Government about 33,000, 
000, or about $300,000 a year. The work now to be 
undertaken in the Cumberland is a much larger en- 
terprise, for the reason that it requires a greater 
number of locks, the Muscle Shoals having eleven. 

mpesinel 

THE plans and specifications for an electric rail 
way line 3 miles long for Pullman, Ill., have been 
completed, and the contract let. The Van Depoele 
overhead system will be used and the cost is estima- 
ted at $100,000. The road will probably be in running 
ogder by September. 
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Standard Trestle Plans, Norfolk & Western 


Railroad, 

he standard plans which we illustrate differ in 
many important details from the more common de- 
signs, but will be generally admitted to have some 
very good points, and we are informed that they 
are rendering most excellent service in practice. 

There are but few localities now where timber 
structures so high as 125 ft. are used at all, the pref- 
erence being rather for iron viaducts When they 
are to be used, however, the plan given affords ex- 
cellent bracing both transversely and longitudi- 
nally.deficiency in the latter being a too common de- 
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Sub Grade 


Standard High Trestle, Norfolk & Western Railroad, W. W. Coz, Chief Engineer. 


fect in structures of this class. The bents being 25 
ft. between centers,the girts (4x12) and longitudinal 
braces (3 x 12), especially the latter, seem rather 
light for sticks of such great length, but they make 
up by their number for any deficiency of section, 
and are plainly intended to act chiefly in tension. 
The sway-bracing is also abundant and in connec- 
tion with the three parallel batter posts should give 
reat transverse stiffness. A defect of the structure, 
and in our judgment a very serious and unnecess- 
ary one, is the use of mortises in the sills, making it 
impossible to renew defective sticks. Split sills, 
similar to the split-caps, would give at least equal 
stability and be open to no such objection. It will 
be observed that botb the batter posts and plumb 
posts are cut, and connected by a butt joint only, at 
each story, trusting to the “intermediate caps” or 
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girders for stability. This construction is some- 
what unusual, and seems at first sight objection- 
able; but the fact that it gives a very stiff structure 
in practice is after all the important one. Figs. 3 
and 5 show the manner in which the 25 ft. spans are 
reduced to 12 ft. 6 ins., at the end. 


Whether it is really better to use 25 ft. spans with 
the central straining-beam style of supporting the 
stringers, or 15 ft. or 16 ft. bents without it will be 
questioned, especially as respects the lower struc- 
tures. It certainly takes less material both in the 
bents and in the floor. The floor seems to us the 


weakest point in this design and unduly light. The 


contingency of a failure in one of the straining 


shoulder to Shoulder. 
LENCTH OF SiiLt 
For Double Bents (He 2a)or'n 
For Single Bents (4 +24)+81 
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Mortises in 10x12" Sill to be drained by Vertical Hole bored 
through Sill from bottom of Mortise 
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beam braces is certainly one to be considered, and 

four 7 x 15 stringers would make sorry work of car- 
rying a locomotive over even once, especially as 
they do not break joints but are only one bent long. 
The ties, likewise, are shorter and spaced further 
apart than we believe to be good practice, and with- 
out placing zuard-rails and re-railing guards at each 
end of the structure make a floor which certainly 
should not be regarded as safe for a long structure, 
We are not informed as to whether the floors are so 
protected, but the natural man seems to so abhor 
derailments that he abhors a floor solid enough to 
carry a derailed car. 

A specially excellent feature of these trestles is 
the solid masonry footing for them. It is pot al- 
ways possible to obtain stone for such masonry in 
the West, but wherever it can be had it is poor 
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economy indeed to found a trestle on shaky “mud 
sills’, as is often done, and only a little better to us 
piles, which are sure to rot before the rest of 
the structure. Whether this form of trest) 
is really to be preferred to the “cluster bent” type 
built up of 8x8 sticks breaking joints with each 
other, is a question which we will not now discuss 
We can see a good many reasons why either might 
be preferred, but this is the simpler and cheaper 
and it may well be the stiffer likewise. 
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London Street Names, 


The London Financial News is taking up th, 
question of a better system, of street names, or 
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Fig. 2. 


rather it points out the inconvenience resulting 
from the existing system or want of system, While 
recognizing the appropriateness of titles of historic 
origin, such as Aldgate, Aldersgate St., Fleet St., 
Covent Garden, Bunhill Row, Holywell St., etc., it 
deprecates the use of such titles for new streets 
where they have neither sense nor significance. It 
also ridicules the constant use of high soundiog 
names such as Belgrave Place, Wilton Crescent, 
etc., in new suburbs, and mentions a ‘“‘ Ruddygore 
St.”’, as an instance of absurdity. 


“The foolish manner in which the names of streets in 
London have been duplicated is so well known that it 
hardly needs mention, Of the true number of ‘ Union’ 
streets, ‘George’ streets, ‘Johr’ streets, ‘New’ streets 
and * Queen ’ streets, no one but the omniscient postal au- 
thorities van form any idea. There may be fount within 
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12 miles of Charing Cross the following repetition of 
names :—Churches, 46; Chapels, 23; Kings, 26; Queens, 15; 
Charles, 31; Johns, 19; Georges, 26; James, 20; Williams, 
16; Dukes, 13; Unions, 25; besides many Oxfords, and 
Cambridges, Southamptons, Bedfords, Princes and Rus- 
sells. These names stand independent, but in other parts 
will be found additions to them, viz.: Lower, Upper, 
Great, Little, New, Old, East, West, North and South. 








There are 9) Littles, 50 Greats, 70 Uppers, 20 Lowers, 77 
News, 18 Olds, and above all, 154 Saints prefixed to such as 
John, James and Thomas. We own the richest and most 
adaptable language in the world. In naming our streets 
and places, let us no longer use the language to confuse 
and obscure, but to instruct and enlighten.” 

tinal ininiacesicitnitisi 


The English, French and Russian Navies. 


The Engineer publishes an elaborate article of an 
alarming tone on this subject beginning in this 
concise and taking manner: 
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The Engineer summarizes its main conclusions 
as to what its facts show as follows: 


“ Let us see practically what is our gun power com- 
pared with France. We have considered the grand 


total of all our guns afloat to show how far we were 
making guns for all purposes; but let us now take only 
those of our armored fleets, the British guns weighing 
9,397 tons, and the French 6.931 tons. the relative pro- 
portions being nearly the same as thatof the total cuns 
aficat of each nation. 


These have approximate total 









made in all part the world. The most hopeful idea 
is to armor merehantmen efficiently, and for this ’ 
need guns. The more then this question is looked ¢ 
the more we feel satisfied it will be felt that our great 
need is guns afloat In the meantime our fleld artit- 
lery with their now obsolete guns are erying out fora 
fleld piece of really new type. Our siege trains are no 
hetter supplied, and it is idle to_talk of our ports, 
Then, again, except a few old type Woolwich guns very 
well converted in their Way into mortars, we have no 
rifled pieces for vertical fire. How shall we get our 





Fig. 4. 
Standard Two-Story Trestle, Norfolk & Western Railroad. W. W. Coz, Chief Engineer. 


energies of 3.637,000 and 2,758,737 ft.-tons respectively. 
hese figures represent roughly the armored artillery 
power of each nation—that is, nearly in proportion of 4 
to3. If Russia’s ironeclads be thrown in with those of 
France. We have to add 3,163 tons of metal and 949,020 [t.- 
tons energy, making the t tal of 10,995 tons of metal aud 
3,707,757 ft.-tons energv—that is, the French and Russian 
guns combined are more powerful than the British. 


“The fact that this energy does not appear capable cf 
producing so much effect on the British fleet as our 
own fire produces on the combined French and Rus 
sian, as stated in the commencement of this article, is 
merely due to the circumstance that the tonnage o! our 
vessels is the greater. 


The Engineer then points out that the foreign 
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guns? How overtake the four years we stood with 
bands in our pockets? Without exaggeration, and 
with every wish to take the most sober and reasonable 
view of matters, is it not high time to ask this ques 
tion?” 


Americans should duly appreciate their blessings 
in not having to worry much over such questions as 


these. 
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Telegraph and ‘l'elephone Sub-Ways in 
England. 


Mr. ALBERT R. LEDOUX, at the close of an excel 


lent article in the Evening Post on English and 
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Fig. 5.—General Arrangement of High Trestles, Norfolk & Western Railroad. 


“If the whole of the guns afloat in British armor-clad 
vessels were fired, the muzz'eenergy of their projectiles 
ould be sufficient to lift the combined French and 
Ressian armored fleets bodily 7's ft. out or the water. 


England. 





Total wt. 


THE NAVAL ARMAMENT OF ENGLAND, FRANCE AND RUSSIA. 


fleets are increasing much faster than the English, 
and adds: 


“ The Russian fleet is by no means a strong one:;; it is 


France. 3 Russia. 


*Total energy’ Total wt. Totalenergy.) Total wt. Total energy 











Tons. Foot-tons. Tons. Foot-tons, Tons. Foot-tons. 
Protected guns of all classes...... 9,397.0 3,637,000 6931.5 2,758,737 3163.4 949,020 
Unprotected guns > cated 4,140.8 2,218,245 2686.8 1,969.346 539 4 161,820 
Grand total of guns..............| 13,537.8 5,855,245 9618.3 3,828,083 3702.8 1.110,840 
No. Total wt. No. Tota' wt. No. Total wt. 
Heavy guns behind armor........ 611 7,619 210 6,020 68 2,038 
Total _ = 7 eens 106 9,397 517 6,932 236 3,163 





Similarly if the whole of French and Russian guns be- 

lind armor fired, their energy would be eufficient to 
lift the British armored fleet 7% ft. out of the water. 
Reacer. this statement is fairly correct, but the contin- 
gency contemplated is not likely tohappen. We have 
opened with these sensational statistics to call atten- 
tion to figures which we proceed to go into in a more 
business-like manner.” 


It then proceeds to go into details, from which we 
are amazed to find that the American navy is left 
out of account as if it amounted to nothing, even 
after our recent additions, and publishes the tables 
in much detail which we greatly abridge as above: 


very unsatisfactory then to find that its added strength 
is sufficient to render the Freneh our match, particu- 
larly as we have so many colonies to defend all over 
the world, and worse than all, have the fatally weak 
element of a gigantic commerce. The defence and 
attack of this latter naturally draws us on to the con- 
sideration of the gups of unarmored ships. The total 
weight aod energy of the guns of these, are, for Brit- 
ain, 4.141 tons with 2,218,245 ft.-tons energy; France.2,687 
tons with 1,069,346 ft.-tons energy: and Russia, 539 tons 
with 161,820 ft.-tons energy. The energy of the French 
and Russian guns combined, namely, 1.231,166 ft. tons, 
is not much in excess of half that of the British guns, 
but it is sufficient to destroy our commerce, and with it 
to threaten our national existence, for the excess of 
our ships is not at all adequate to checkmate attacks 





Continental practice in this matter. 
European practice as follows: 


summarizes 


The whole situation to-day in Europe, including Great 
Britain, may be summed up as follows 

Telephone service ; over head, small coppper wires ou 
neat standards upon housetops, owners compensated for 
use of roof. Poles only allowed where roof service is im- 
possible. 

Telegraph service; largely under ground in England, 
and on housetops elsewhere. 

Electric (arc) light service practically all overhead. 

So complex and intricate a tangle as the subway prob- 
lem in New York is not even dreamed of in Europe 
much less solved. With our growing electric -light ser 
vice, our district-messenger calls, and, above all, eur sreat 
telephone system; with our network of gas, and water 
and steam pipes in the street, we have a problem that we 
must work out practically alone—unaided by European 
experiences. Radiating from our metropolis, like the 
threads of a gigantic spider's web, including and connect- 
ing neighboring cities and growing towns and even dis- 
tant cities, already there stretches a network of wires 
along which throb the impulses of our commercial life. 
Wethink the problem of their location difficult to-day ; 
what will it be when every man has a telephone in his 
house ; when gas-light within, as well as without, gives 
way to the electric light; when our streets must yield yet 
more room for fuel-gas pipes, larger water-mains, ete., 
etc.; what shall then be done? 
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It needs but a brief glance ahead to see that our few 
iron pipes or any other electric conduits must prove in- 
adequate, and it requires no inspired prophet to predict 
that we must soon in New York come to the Paris system 
of sewers, cost what it may, at least on all main streets 
and avenues, wherein all our pipes and wires can be 
placed, and digging up the pavements cease. 

The last statement gives the pith of the whole 
situation, undoubtedly, and the sooner we make 
a beginning in that direction, the sooner we shall 
be finally rid of this vexatious question. 

- Se ee 
Personal Injuries by Canadian Railway 
Accidents. 


Mr. A. T. DRUMMOND, in a paper on Railway Acci- 
dents, before the Canadian Society of Civil Engi- 
neers, makes the following comparison of the acci 
dents per passenger carried, a wretched way of 
making such comparisons, since it neglects the com- 
parative distance traveled. It, beyond question, 
works unjustly to Canada in the following table, 
moreover, since the average distance travelled per 
passenger must be much greater than in most of the 
States mentioned ; but the Canadians have borrowed 
this bad practice in railway accounting from the 
English—the only civilized nation from which they 
could borrow it—and, perhaps, think it would be 
unpatriotic to improve on it. With this reservation 
we give the table for what it is worth : 


| Passengers |Killed or Injured. 
earried. -——— 
(with res’ve)| Passen-}Empi’y’s 
gers. |& others 


Year |State or Country. 





69,603.700* 74t 4431 








1885 |Massachusetts 

18+6 = 75.842,581* 107t 476t 
1885 [Connecticut...-.--| 17,430,921* 121 2221 
1HRG wn eees 19,011.281* 42t 297T 
18-5 |New York.........| 73.555,179* 112 1435 
1k86 en see aee 81,463 709* 125+ 1516T 
1885 [Ohio ...... | 92,995,641* 78 1061 
18*6 : spdcvace’d 5S 31,781,707" 4ot g11t 
14%6 [I }linois, 20,593,478) 145t 1318t 
1886 Sf geeeceenese 22,727,934 64t 1254t 
1884 |Michigan. - -| 24,782,322" 36t angt 
18K eee e eee 22,970 584* s6t 403t 
185 }Canada,......--..-+ | 9,672,799 84 757 
1k&x6 7 ° eves 9,861,024 79 636 


*Includes the total returns of the entire lines of the 
through railways. 

tIncludes only returns properly referable to the par- 
ticular 8 ate. 

The analysis of the causes of accidents, in Canada, 


to persons, is for the two years 1885-86, as follows: 


1885. 1886. 
Falling from engines or cars, 125(8 pass.) 75 (8 pass.) 
Jumping on or off traing,.-.. 64(24 “ ) 65(16 * ) 
Muking up trainss........-..-. 20 lu 
Putting bend or arms out of 
Rs c065 02 cheese esusvens 3 1 
Coupling Cars.......--.....++5 285 222 
Collisions or derailments.-- 97 89 
‘Tr spassers on track, .-...-- 153 135 
Stri‘ i ge overh: ad bridges... 10 8 
Explosions sheeeeee esenvece 2 0 
Other CAUBES.......ceeceeseees 82 110(12 ** ) 
841 715 


Is will be observed that injuries due to train acci 
dents are only about one-eighth of the total. 

Mr. DRUMMOND then goes on to summarize and 
discuss the various preventive measures possible, 
saying much that is true and good, but which it 
would be only repetition for us to abstract. The 
paper was followed by an extensive discussion. 

sii Raat 
The Ceiling of the Assembly Chamber at 
Albany. 


The present status of this work is as follows: To 
prevent further deterioration of the large groined 
vault, a square tower of timber was erected in the 
Assembly chamber several months ago, the sup- 
ports of which were carried to the foui.dations, and 
upon which centers were put, supporting the ribs of 
the main vault throughout the greater part of their 
length. 

In the meantime a bill has been passed by the 
legislature appropriating the sum of $278,592 for the 
purpose of removing the present vault and replac- 
ing it by another suitable structure. The character 
of the latter is to be left to, the decision of a com- 
mittee of five members of the Assembly, the Speaker 
to be one and the other four to be appointed by him. 

A report made in April by a co. mission of ex- 
perts recommends the replacing of the present 
structure by a flat wooden or iron ceiling, in order 
to reduce the weight thrown upon the walls and 
foundations, and to entirely remove the lateral 
pressure on the outer walls of the building. 





On Thursday, June 7, Governor HILL gave a hear- 
ing in this matter, which was attended by L. 
EIDLITZ, architect of the Assembly chamber, J. W. 
EATON, his counsel, J. SMITH, J. MCINTYRE, State 
Librarian GRISWOLD, and N. W. FABIAN and E. A 
GIESELER, the latter two members of the German- 
American Technical Society of New York, whose 
resolutions in regard to the condition of the vault 
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Mr. E. A. GIESELER then said that the construe 
tion had been publicly criticized and its ultimate 
fate foretold by Mr. FABIAN as long as 7 years ayo 
The vault had been built according to a genera) 
design (pointed arches) that had stood the practic.) 
test of centuries, because only employed in moder 
ate dimensions. Modern research had shown these 
principles to be faulty, and had proved the absolute 


Norfolk & Western Railroad. 
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Fig, 6.—Standard Trestle Details, Norfolk & Western Railroad W. W. Cor, Chief Engineer. 


were published in our issue of April 21, and have 
been submitted to Governor HILL. 

Mr. EATON and Mr. EIDLITZ insisted that the 
ceiling should not be removed before thorough in- 
vestigation by competent persons appointed for 
this purpose. Mr. EIDLITZ claimed tbat a restora- 
tion of the three center vaults and slight repairs to 
some of the others would be all that was required 
to complete the structure at a cost of not more than 


$40,000. 


necessity of a new and mathematically developed 
system cf arch lines (parabola), when areas of such 
unprecedented size were to be covered. 

These undisputed results of modern investiga- 
tions had been ignored in the present structure, and 
hence its failure. 

While the constructive part had to be criticized 
adversely, it was but just to saj that the design was 
one of great beauty, a grand architectural concep- 
tion. These features should be retained under all 
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circumstances, and put on a sound constructive 
basis. There was not the slightest doubt that this 
could be done with mathematical certainty. He 
protested against the committee’s recommendations 
to replacing the present stone vault by an iron or a 
wooden ceiling, as being unworthy of the grandness 
of the design, as involving an unnecessary and hu- 
miliating confession of weakness on the ‘part of 
American constructive ability, and as tending to 
deplorably impede the development of monumental 
architecture in this country, in allof which claims 
- we must confess that we sympathize. 

Since this hearing bas taken place Governor HILL 
has signed the bill, and the decision of just what is 
to be done now rests with the Speaker, and the com- 
mittee to be appointed by him. Itis to be hoped 
that they will not take council of their fears but of 
their reason, and not discredit the engineering and 
architectural talent of the State by such a radical 
change of design as proposed, until the necessity 
becomes clearly apparent on further investigation. 

The latest news seems to be that the half-million 
dollar stone ceiling is to come down and a wooden 
one be substituted, using the same massive stone 
columns which were quite suitable to support 
groind arches but make themselves ridiculous when 
supporting a light wooden ceiling. This last ab- 
surdity at least, we trust we shall be spared, and 
since there is no dispute that the original ceiling 
was architecturally fine and only constructively 
bad, we fail to see where the necessity comes in for 
such a total change of plan. Passing the possibility 
of restoring the stone arches on lines better con- 
forming to the lines of strain, the arches may be 
made lighter by the use of brick, still lighter by the 
use of hollow brick, and may be made both lighter 
aud ornamental by the use of terra cotta. The 
question of comparacive acoustic properties is also 
an important one, but unless there is shown to be a 
decided difference in this respect it should hardly 
be a controlling one. 


Cuban Railway Operating Expenses, 

A Cuban subscriber sends us the subjoined table 
showing the average for two years of the opera- 
ting expenses of the Cardenas & Jtcaro Ry., one 
of the principal lines of Cuba, analyzed in the 
same manner as that adopted in Mr. WELLINGTON’S 
‘Economic Theory of the Location of Railways’, 
with the average of American experience added for 
comparison. The record is interesting as showing 
how nearly the percentage of the various items of 
expense remains constant under however diverse 
conditions, as also in showing how absolutely falla- 
cious the percentage of operating expense to income 
is as anindex of economy. 

Thus, the lower part of the table shows that this 
railway is operated at an average expense of about 
331¢ per cent. of the receipts, one of the very lowest 
in the world—probably the lowest for so consider- 
able a system—the average rate in America being 
60 to65 per cent. It may be s2en at a glance, how- 
ever, what the reason is; not That the expenses are 
less, for on the contrary they are #1.62 per train 
mile, but that the receipts are enormously greater, 
being #4.36 per train mile against #1.49 in the 
United States. There is no morecommon error than 
to assume that this per cent. of operating expenses is 
an indication of operating economy, which is abso- 
lutely untrue. For example, it is so used in Mr. 
DorsEY’s paper on “ English and American Rail- 
roads Compared ”’ to prove that the English capital 
expenditures for obtaining straight lines and low 
grades were economically inexpedient. Mr. DorsEy’s 
conclusion is true; but his proof, as respects this 
matter, is entirely unsound. 


That the percentage of the various items should 
hold as nearly constant as they do below, in spite of 
their aggregate amount being nearly double, is cer- 
tainly curious. The only serious difference is in the 
cost of maintenance of way, and this only in one 
item, renewals of rails, which was 8.98 per cent. on 
the Cuban road, against an average of 2.0 per cent. 
in the United States, probably because the Cuban 
road happened to be renewing a good many rails in 
the two years included. Had this been down toa 
normal basis, the percentages of all the other items 
would have corresponded much more nearly than 
they do to the American av+rage, so much so that 
the latter probably represents more correctly the 
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Details of the Operating Expenses of the Cirdenas and Jicaro Ry., Cuba, 1885-1886 
Cents) Per Av.U.S 
per | Cent- cfa.prt 
t. mile ures, m.or ® 
i ( <On.cent.n.00.21 i Foel. ; 11.18 6.92 6 
| Engines, } per cent, ) Vil und waste iB 2.47 1-52 8 
r. U.8. > 5.006 Rep SE 5s da aed Is. 72 11.59 5.6 
ets. per t.m.,68.27 | av. U.S. *, 15.00! Repairs all engin 5 
ee US 47 “00 | Train { cts pert m.,23.39 Fagine wags eee ee eeee 7.55 6.4 
av. U.S. %, 47 | wages and, percent.. 14.48) Car waces secaweseeéueess ° 6.65 8.5 
supplies. Cav. U.S. %, 17.0 lc irsuop ies ‘ seetente 28 5 
(Cars, Repairs and renewals....... nawe 7.75 12.0 
{ Perma- { cts.pert.m.,46.02 | Renewals of rails. .ce.--seese-ee 14.52 &.98 2.0 
nent percent, 28.48 Repairs to road bod.-.+-+.++++- } 25.38 15.71 12.5 
Mairten- { cts.per t.m. 52 8a | way: av. U.S. %, 17.50! Renewing ties,...-cce-.ccecccceee| 6-12 3.79 50 
ance of per vent., 32.694 ‘ 
way. av. U.S. % 23.00 } ets.per t.m., 6.80( Repairs to bridgecescessseeeeees 4.78 2.96 3-5 
| Structur’s per cent. ) 
| (av. U.S. %. 0 Repairs to building........... 2.02 1.25 2.0 
Total “ line” or transportation expenses.. wesend: dvanwd 121.09 | 74-9 70 
{ Stations { cts.per t.m.,22.68( Station service Inel. tele. op.) 21.57 13.3 ere 
ond percent. 14.04) Station supplies .-ce. eee eee , ve 
Station { cts. per t.m.,40.47 | Telegraph (uv. U U.S. %. 12.06 ( Telegraph Supp le®--ccceree sens i 28 1 
and per cent.. 27.064 ‘ 5 
general. lav. U.S. %, 30.00 ets.pert.m.,17.79( General officers and clerks : 13.50 8.46 40 
General, } percent., 11.01) Offive expenses....c-ecee-- Loi 84 3.0 
av. U.s. %, 18.00f Sundry EX Penses .-oeeeceees.e. 29 1.8 10.0 
Tot | station and general expenses...--- vaadiwwnmas 10 47 5.0 0.0 
Total opera.ing expenses..--- eee : 161 100.00 100.40 








NOTES. 


Miles operated 1885-1886, 200. Train miles 1°85-1886, 
Total tons hauled, 370 000, Total passeogers, 270.07% 
Total freieht trains, 2,576. Total vassenger trains. 
Average load per trei zt traia, 140 tons (Av. U.S. 1885 
* per passenger t aio, 74 passeneer- (As > 
freight trains daily, 3.5 each way(av. US.) 


i ‘ aine daniiy) mainlines, 41 
passenger trains daily | branch lines. 2 § 


Total, 5 
Ninety per cent. of freight hauled from December 1 to 
From June 1 to December 1 freigbt trains « 





AV. U » 8 
1880). 
Earnings per train mile. $4.358 $1,488 
Expenses a 1.616 903 
Net earnings per train mile .... 2.742 585 
Coefficient of exploitation..-.... -.-- 37.07 60.8 


Dividend declared by the 





normal average of the Cuban road than do its own 
figures, in spite of there being such a difference in 
the aggregate cost and in all the operating condi 
tions. 

The Cuban train loads are very creditable to the 
management, especially the freight train load of 
143 tons, under the difliculty mentioned, that 90 per 
cert. of the freight is hauled in six months of the 
year, and that in the remaining six months the av 
erage train-load is only 60 tons: butthe grangers are 
evidently not a very powerful body there, orit would 
not be possible to collect such high rates. 


rr 


The Trans-Caspian Railway. 





When the Trans-Caspian Railway was begun, near- 
ly 9 years ago, the general expectation was that it 
would be a line of minor importance across the Kara- 
Koom Desert but as the work progressed it became 
evident that the scheme was one of greater magni- 
tude and importance than was at first supposed. 
The line was extended toward the southeast, strik- 
ing the Persian frontier near Kizil Arvat and run 
ning parallel to it thenceforth. Soon the news 
came that the line had reached Merv, and a little 
later rumors were current of a branch line running 
southward to Meshid with a bridge over the Oxus 
River at Tcharjui, with another line forking from 
it and stretching away toward the Afghan border 
and Herat. The history of this line shows with what 
facility the Russian Government and people dis 
semble, for while the world was laughing at the ap- 
parent slowness with which a small piece of work 
was being executed, a great enterprise was being 
pushed with a rapidity which cousidering the diffi 
ulties encountered, has rarely been surpassed. 

When the British Government realized the full 
significance of Russia’s strategem, the unfinished 
railway across the Beloochi Desert was pushed for- 
ward with feverish haste, and branch lines and mil- 
itary roads were rapidly constructed, being a most 
remarkable instance of how occasionally the needs 
of war may help to develop the internal communica- 
tions of a country. 

The line which has recently been completed is of 
same gauge as the great railway system in 


310,000. 
3.650, 


143 tons). 
5 18=5. 43‘, 


each way (Av. U 


June 1, 
‘arried un average load of 60 tons 


C. & J. Ry. for 1885-1886 on a total share capital ot 
The company has no mortgage or interest Dearing oblig 
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passengers 
3.51 t als { 


_S. 1885, 2.36 , Potal daily trains each way = 8.5 





Av. U.S 
1885 
Gross earnings per mile operated $6,220 
Sanaa = 4,050 
Net earnings per mile operated 4 286.92 500 
Coefficient of exploitation... 0.07 6.1 
about $7,100.000 U.S. Cy 12 % 


ations. 


5 ft. Its total 
236 miles from Tcharjui to Samark 
built in extremely short 
One of the most important structures on the line is 


Russia itself, which is 
the last 


having been 


length is #06 
miles, 
an time 
the bridge over the Oxus, which had to be very bigh 
the periodical rising of the river 
Most of the construction has been done by subjected 
Telka Turcomans under 
Although the road is safe, its construction is much 


on account of 


tussian superintendence. 


less expensive than that of the ordinary European 
road. 

The present equipment of the line consists of 
about 100 locomotives and 1,100 carriages. As the 
the Russian railways may be 
for rolling stock 


gauges are the same, 
drawn on in case of emergency. 
The speed practicable on the line will average 22 
miles an hour, though in some places only 10 miles 
an hour can be made. 


as fuel and have 


The locomotives use naphtha 
to carry sufficient wet 


them acros; the desert. 


water to 


Although the purposes of the road are mainly 
strategic and political, there 
commercial 


is no doubt that many 
will arise from it in co 
operation with the navigation already existing on 
the Oxus River. The ruby and lapis-lazuli mines 
of the Upper Oxus, and the mineral deposits along 
the Zer-Affshan river,are only awaiting development 
to furnish traffic for the new line. Anthracite and 
petroleum, which are said to exist there, will add 
to the value and business of the road, and in all 
probability the dikes and reservoirs which existed 
some 2,000 years ago, to the northeast of Askabad, 
will be renewed and an immense tract of 
fertile by irrigation. 


advantages 


land made 


- a - 


THE Sediment Machine Co. has introduced in New 
Orleans a new device for cleaning cisterns. A 2 in 
augur hole the cistern 
wall, close to the bottom, and a hollow plug pro 
vided with a stop valve is then secured in a reamer 
on the end of the plug clearing out the hole. A 
long brass tube with a movable joint is then in 
serted, and through this tube, which is carried to 
every part of the bottom, the dirt is drawn. In a 
short time the cistern is cleaned, and with the loss 
of very little water. 


is bored almost through 
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The Train Staff System, 

Few Americans know much about this system of 
securing safety from collisions on single track 
lines, which is wholly unused in this land of 
many single tracks, although it is extensively 
used on the comparatively few single tracks of 
England, as a substitute for any other form of train 
dispatching or block signal protection. It consists 
in its simplest form, as originally introduced, of a 
single staff, the mere posses- 
sion of which entitles the 
holder to exclusive running 
rights over a section of track 
between A and B. Asitis a 
physical impossibility for more 
than one man to hold the staff 
at once, it appears as if it 
should be a physical impos- 
sibility for morethan one train 
to be between A and B, and it 
for the most part proved so, 
although some disasters have 
occurred nevertheless from in- 
fraction of rules. 


It was early found to be in- 
convenient, however, in re- 
quiring the trains to alternate 
in direction between A and B, 
and hence the addendum of 
tickets was introduced to en- 
able two or more trains to fol- 
low each other in the same 
direction, while still preserv- 
ing the essential peculiarities 
of the system. How this is 
done is sufficiently explained 
below inthe extracts which we 
make from a circular des- 
cribing the advantages of the 
improved type (WISE’s train 
staff) which we _ illustrate, 
manufactured by McKenzie & 
Holland, of Worcester, Eng- 
land, which we believe to be 
the best and most approved form in use. 





Wise’s Train-Staff. 


lis main features are that the tickets (made of metal) 
and called “ train permits’, are contained in the staff, in 
fact, form a portion of the staff itself. 

A staff made to contain three permits will admit of four 
successive trains running in one direction, and the num- 
ber of permits would vary according to the requirements 
of the traffic. The staff may be constructed to contain as 
many permits as necessary. As shown in the cut it has 
three recesses or pockets at each end, numbered 1, 2,3 
respectively, Into these are locked the permits corre- 
spondingly numbered, which can only be released by 
means of a key, the permits at one end of the staff being 
tor up-trains, at the reverse end for down, 

The mode of working is thus: 

The staff is usedon a section of line between two 
crossing stations, say A and B. 

The permits at one end are from A to B,and engraved, 
“ Goonte B: the reverse end are from B to _A, and en- 
graved, * Goon to A.” 

The station master at A wishing to send a train on to B, 
and having one or more trains to follow, takes his key, 
which will only release the permits at the A end, and 
gives one permit to the driver. This should be done on 
the platform and in the presence of the latter, who is thus 
assured that the staff is behind him. 

This permit will take the driver to B, where he hands it 
to the station master, who keeps it with successive ones 
tillthe staff arrives; he must then replace the permits 
already received from <A in their respective pockets in 
the staff, where they lock themselves automatically. 

He can then unlock the permits at the B end,and return 
train with them to A, sending the staff with the last train, 
as before described. 

The advantages of this staff are as follows: 

1. By no possible means can a permit be obtained with- 
out the staff being present. 

2. Nodelay whatever is caused at crossing stations, as 
all the station master has to do isto unlock the permit 
and hand it to the driver, which operation can be done on 
the platform; in full view of the latter. 

3. The driver can always tell when running with either 
staff or permit if there is a train in front of him or not, by 
the number on the permit or by the empty pockets in the 
staff. 

4. As no supply of printed tickets is required, a con- 
siderable annual expenditure is saved. 

The Board of Trade has agreed that the staff and ticket 
system is by far the safest. The old staff and printed 
eard tickets as used upon most railways has many draw- 
backs, amongst which may be mentioned : 


1. The danger of more than one ticket being removed 
from the ticket box at atime, and‘the possibility, in the 
absence of the staff, of the second ticket being used by a 
careless driver, which might cause a serious accident. 

2. Great delay caused at crossing stations while the 
station master is going into the booking office, unlocking 
the ticket box, and writing out driver's name, date, etc., 
on each ticket as required, 

3. The driver is unaware when running on either staff 
or ticket as to whether there are one or more trains in 
front of him. 

4. The driver has no control over the ticket boxes, and 
depends for his safety upon the regulations being strictly 
carried out by others. 

5. The wear and tear upon the staff and ticket boxes, 
if not properly constructed and kept in good repair, often 
allow of the staff being removed from the box without 
the box being shut, thus enabling anyone to take outa 
train ticket without the presence of the staff. 

6. The cost and constant trouble of keeping up a 
supply of printed tickets for each station. 

These deticiencies are effectually obviated in WISE's 
patent staff. 

While this system answers admirably for short 
branch lines which make up the bulk of the English 
single track system, it would probably be anything 
but satisfactory under the morecomplicated opera- 
ting conditions of our long single track lines, for 
which our system of telegraphic train orders is 
much better adapted, and probably safer as weil; 
but that there are many short and light-traffic roads 
in this country on which this train-staff system 
could be used to advantage, we fully believe. 

I 


A New Irrigating Project in Idaho. 





Mr. FRANt RIBLETT contributes to the Cassia 
County (Idaho) Times an interesting communica- 
tion on the subject of a proposed grand canal for 
irrigating Snake River valley, the preliminary 
survey of which he has made. He estimates that a 
canal 125 miles in length will supply water to 
300,000 acres; that a canal 200 miles in length will 
furnish water to irrigate 600,000 acres, and by 
going a little higher for a start and making an 
extension across Salmon Falls valley he believes 
1,200,000 acres can be furnished with water. He 
believes that the cost of the canal would not exceed 
2.50 per acre for every good acre covered by it. 
He estimates that Snake river has sufficient, water 
to irrigate 10,000,000 acres. Further, he calls at- 
tention to magnificent stretches of rich lands that 
are now lying waste for want of water, and shows 
by their location, fall, etc., that the scheme is 
entirely practicable. The further main points of 
the project are thus described : 


The Snake River valley consists of two plains, sloping 
towards each other along the line of Snake river, and at 
the same time sloping toward the west. The fall of the 
valley is about 600 ft. in 100 miles. The canal would re- 
quire a fall of about 6 ins. to the mile. 

Making 25° Fahr. the lowest limit, such work would 
not be delayed more than 2 months during our average 
winters. During the past winter, the most severe known 
for 0 years, the delay would not have been over 10 weeks. 
The ground has been fit for ploughing and scraping ever 
since Jan. 28 last. 

Snake river is at all seasons of the year a large stream; 
will furnish water for the irrigation of at least 10,000,000 
acres of land, would always furnish sufficient depth of 
water at the head to float the dredging machines; many 
tributaries could be used for dredging purposes before 
and after the irrigation season; some would furnish 
water sufficient for this purpose during the entire year. 
The evaporation of water from the irrigated lands would 
have a tendency to increase the pe1manent regular sup- 
ply of water in Snake river and its tributaries. On the 
eastern side of the Pacific slope is the great Rocky Moun- 
tain range. The flanks of this chain will receive the 
evaporation clouds, driven against them by the westerly 
gales, and condense the vapor into rain or snow, increas- 
ing the supplies in those natural storage reservoirs. 

The volcanic soil is easy to handle. The percentage of 
loose rock is very small and that in loose washes. The 
cost of labor and teams wouid probably be about the 
same as in the States. In regard to fuel, Snake river 
is lined with thousands of cords of drift wood and the 
canal will run near many large groves of cedar; wood 
can probably be furnished to run the engines at but 
little above the cost of chopping. Any proposed head 
will be near a railroad depot. Convenient saw-mills can 
furnish any quantity of lumber or timbers required, 
including red pine sticks, 0 to 60 ft. long, 10 < 10 or any 
other required size. This red pine is proven by actual 
test to be superior to oak for such purposes in the West. 

In other States and Territories a permanent right in 
such canals is sold at $10 per acre and upwards. The 
purchaser of a permanent water right in one of these 
canals becomes hable for his proportionate yearly share 
of the expense of maintenance and supervision. Season 
rent is from 75 ects. per acre upwards. 

This immense body of fine land with a large stream 
perennially flowing through it cannot long remain a 
desert. By — ate or public enterprise it must soon be 
redeemed. The traveler can find much here to interest 
him in the way of scenery and wonders. Here are falls 
grander than Niagara, cliffs and canyons only surpassed 
by the Grand Canyon of the Colorado; immense caves 
and craters, mountain lakes, large game and fish, mines 
surpassing those described by HAGGARD in “ King Solo- 
mon's Mines”, [We print this statement with reserva- 


tions. Ep.) only waiting water from the great cana) to }, 
opened in all their grandeur, and many other attractions 
too numerous to describe. 


ees: 


CORRESPONDENCE. 





Wrought-Iron Cylinders and Concrete 


ATLANTA, Ga., June 16, 1888 
EDITOR ENGINEERING NEWS: 

Can you give me any information showing the 
action of fresh running water on wrought-iron 
plates ? For instance, how long will cylinders of 
wrought-iron plate *% in. in thickness last, when 
exposed to the action of running water? Can you 
give me any instances where the cylinder plates have 
been entirely destroyed, and the concrete body of 
the pier continued to do service as a foundation 
What do you consider the best proportions for con 
crete to be used in filling wrought-iron cylinders, 
and what would be your specification regarding the 
dimension of stone used. : Yours truly, 

F. W. W 

[If our correspondent has been wise enough 
to preserve and bind past volumes of Eno: 
NEERING News, or even the current one, he can 
find no end of information on all these joints 
seattered through them, but perhaps some of 
our readers can add from their own experi- 
ence to this information.—Ep. Eng. News, } 


Soft Sandstone Excavation Under Water. 


Chignecto Ship Railway. 
AMHERST, N.S., June 16, 1888. 
EDITOR ENGINEERING NEWS: 

We propose to remove about 30,000 cu. yds. of a 
soft, coarse, red sandstone from the bottom of a 
harbor, in from 16 to 25 ft. of water. 

Is there any dredge or other machinery that will 
remove it advantageously without explosives? 

How has the chisel machine worked, described in 
ENGINEERING NEWS some time ago as being manu 
factured for the Suez Canal works; and how would 
it work in sandstone? Yours truly, 

J.S. ARMSTRONG 


[We doubt very much if such rock as de 
scribed can be handled successfully without 
blasting; at least, blasting is a sure process, 
and any other will have more or less the 
nature of an experiment, and be possibly a 
costly and unsatisfactory one; andthe amount 
to be removed is not enough to pay for a great 
deal of such experimenting. The cheapest 
way would probably be to explode dynamite 
on the surface of the rock without drilling, 
and take out the pieces with grapple or scoop. 

So much depends on the meaning of the 
word “soft”? that it is hard to recommend 
anything without knowing first what the rock 
is und how it lies. If it is in layers, it would 
be possible to dig it with a powerful scoop ma- 
chine with a small, heavy dipper, with teeth 
which could get under it and break it up, as 
the phosphate rock is dug in South Carolina 
and as they dug shale rock at Montreal, but 
the rock must be quite soft and friable to 
make this pay. 

All we know about the chisel machines is 
what has been published in ENGINEERING 
Nrws, and that covers only tests made on dry 
land and in shallow water, and covers only re- 
ports from friendly sources. We have seen 
few reports of their work in actual service; 
but if they will do good work anywhere, they 
ought to doit in soft sandstone. Even with 
such a machine the rock will have to be 
dredged after breaking it up, and we should 
think that for 30,000 cu. yds. it would be 
cheaper to use dynamite than build the ma- 
chine, unless there were further use for it. It 
ought not to be a very expensive machine, 
however; and inthe interests of engineering 
rather than of our correspondent’s pocket,we 
hope he will build and use it. Ep. Ene. News.) 
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A Hydraulic Conundrum, 


SCRANTON, Pa., June 18, 1888. 
EDITOR ENGINEERING NEwWs: 


I think the “Hydraulic Conundrum” propounded 
by A. B. C. in the June 16 issue of your paper 
should be solved 1n reference to the varying pressures 
at point of junction, instead of at F. We must as 
sume the water flowing freely at F, which although 
not probably the case, 1s necessary in order to create 
the requisite data, The elevation of junction should 
have been given, to make the problem more com 
plete, and the distances given were indispensable. 

In what fellows, the resistance of entry, and loss 
of head necessary to annul velocity of exit, are 
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There would be, therefore, in this case and in 
round numbers, about 104g ft. more pressure at 
junction when all the stop-cocks were open, than 
when A and C were open, and B shut. 

The above has been worked out rather hurriedly, 
but I think your correspondent will find it correct. 

; G 
Proposed New Brunswick Dam. 


NEW BRUNSWICK, N. 
EDITOR ENGINEERING NEWS: 

I send herewith a sketch of the proposed dam for 
the New Brunswick water-works, together with the 
results of some calculations I have made to deter 
mine its stability, which I 
interest to you. 
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Proposed Dam at New Brunswick, N. J. 


omitted as being small in comparison with frictional 
resistance. 

When C is closed and A and B open, a simple pro- 
portion gives elevation of hydraulic grade line at 
junction equal 158.33 ft. This elevation, minus that 
of junction, gives head of water at that point. 

When JA is closed and B and C open, the elevation 
at junction is similarly found to be 141.86 ft. Pres 
sure at junction obtained as above. 

When B is closed and A and C open, elevation at 
junction is found in the same manner to be 139.13 ft. 
Pressure obtained as before. 

When A, B and C€ are all open, the problem be- 
comes more difficult, but is simplified in the present 
case by the fact that the diameters, and therefore 
the areas also, of the pipes, are equal. 

We must find a head at the junction such that 
the discharge from the pipes leading from the two 
reservoirs will be equal to that from the main with 
which they connect. 

Calling, for the moment, the elevation at F 
equal to zero, we have in the present case, in order to 
determine the desired elevation H, at the junction, 
the following equation. 





j 100 — H 50 — H 
V 1800 V “a0 V ~ 500, 

which reduces to: 
100 — H 50 — H 


(HH 
se 

This equation can be solved by approximation, 
and gives, about, . 
H = 49.5 
adding the elevation of F, we have for the elevation 
of hydraulic grade line at junction when all the stop- 
cocks are open, 149.5 ft. Subtracting the elevation 
of junction, would give, as before, the pressure in 
eet of water atjunction. 


in a more readily comprehensible form in the dia 
gram opposite the section of the dam 
Yours truly, A. BEC 
Proposed New Brunsivcick Dam. Synopsis of data, 21 ft. 
10 ins. head = level with top of dam. 
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good deal of interest in New Brunswick, judg- 
ing from the fact that we published last week 
another illustrated criticism showing sub- 














































511 
stantially similar results: and very naturally, 
for it is clear that it sails needlessly close to 
the wind. We have not gone through the 
details of the calculation, but there is one fact 
which may be appropriately noted in this con- 
nection; that a much for 
contingencies is required in small works of 
this kind than in 


so great as 


larger allowance 


mass is 
danger from 
Phe Quaker Bridge 
conformed closely to theory, but 
not small dams, safely..-Ep. Ena. News. | 


larger ones, whose 
to almost eliminate 
minor localimperfections. 


dam may be 


Gautier’s Telemetrical Telescope 


CARDENAs, ¢ 
EDITOR NEWS 


Can you inform me of any 


tuba, June 6, 1888 


ENGINEERING 
instrument maker who 
‘Gautier’s 


manufactures relemetrical Telescope 


as described by HAUPT on page 387 * Topographer”’ 
Please give me his address 
Y. POLLEDO 


Crushing Strength per Square Inch. 


CHAMPAIGN, IIl., June 5, 1888 


EDITOR ENGINEERING NEWs 

In connection with the discussion, in ENGINEERING 
NeEwWs of May 26 and succeeding issues, on the above 
topic, will you allow me to quote a few sentences 
from Gen ‘ Notes on the 
Compressive Resistance of Freestone, etc.”’ 


GILLMORE’S posthumous 
‘ received 
since arriving at the conclusion expressed 


ENGINEERING NEWS 


In my 


former communication June 2, 


page 458). 


“Our experiments made 
that with the 


resistauce 


in 1875 seemed to indicate 
cubes of same crushing 
per inch compressed surface 
increases, approximately, 
of the sid 


material the 
of 
in the ratio of the eube roots 
The range of the 
exveriments was .0o0 limited to justify the assumption 
that the formula deduced from them would prove sufi 
ciestly correct when applied t> larger cubes. It was 
noted attre time that the formula was not borne out 
by the results obtained with five 11-in. cubes of Berea 
that were crushed at the Brooklyn Navy Yard. 
They gave wav at somewhat less recorded pressure per 
square inch of bed-surtace than 2-in 
The question 


square 


sof the respective cubes. 


stone 


cubes of the same 
whether there is a gradual) in- 
crease or decrease of compressive strength per square 
inch of pressed surface, cubes of the 
kind and quality of stone or similar building 
material increases, was therefore (p. 6) 

“It was decided to extend the experiments 
with this (the Watertown powerful ma- 
It was thought best to select materials possess 
order to 
reculting 


stone, 


as the sizes of 
same 
still unsettled. 
former 
new and more 
chine 
texture as practicable, in 
influences 


ing upiform 
exclude, if possible, disturbing 
from the different nature, size and unequal distribution 
of individual grains. In addition to uniformity of 
texture or grain, the degree of hardness and toughness 
was considered. (p.7). 

te Former examinations and the softer 
varieties of building material suggested a variety of 
red sandstone known as Haverstraw freestone. Cubes 
of this materia!, varying. by increments of an inch, 
from lin. to 12 ins. on a side, were prepared, 4 cubes of 
each size being made. 
wrought to its proper form by a skilled stone-cutter 
and the bed-faces were rubbed plain. 

‘Cubes of neat (Portland) cement were prepared, in 
order that a material presumably of as nearly homo- 
geneous texture as practicable might be tested. The 
sides of the cubes made of this cement varied by incre- 
ments of an inch from 1 in. to 12ins. There were 6 
samples of each size. (p. 8 ** “A number of 
mortar and concrete cubes of various sizes were made, 
using different brands of American cements. 

“ The strength per 
square inch of bed-surface, with increasing size of cubes, 
which was based upon experiments made some ten 
years ago with various but limited sizes of Berea sand- 
stone, was not confirmed when larger cubes of Haver- 
straiw were 


as 


tests of 


Each sample of sandstone was 


(p. 8). 


(p. 9). 


law of increase of compressive 


sandstone, cement, mortars, and concretes 
tested. (p. 111, italics by the writer of this.) 

“The recent testa at the Watertown Arsenal also 
failed to show the continuance of this law beyond 
smallcubes, (p. 22). 

“ The average strength of 1-in. cubes of Haverstraw 
freestone tested at the Watertown Acsenal was 7,030 !bs. 
per sq- in. This was exceeded by the 5-in. and 6-in. 
cubes, which yielded under average pressures of 7,440 
and 7.354 Ibe., respectively. According to the law de- 


duced from the Staten Island experiments, we have 


v= av a= Az 65%; 
but actually we have for 5-in. freestone cubes, 
y = Ar *-°** for 6-in. cubes, y= Ar °**; a being = 7,080 
Ibs. (p.24). * * “The question still remains un- 
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settled whether stone, approximately homogeneous, 
when in the form of larger blo-ks or cubes exhibits 
ereater (sic) compressive strength per square inch of 
bed-surface than smaller cubes.” (p. 111.) 

Accompaning this is a diagram on which are 
plotted the experiments on Haverstraw sand stone 
cubes, made with the Watertown testing machine 
under direction of Gen, GILLMORE, to test the above 
law. The points present the individual experi 
ments, and the cross represents the mean strength of 
the several cubes. The dotted lines horizontally 
through the table, show the average strength per 
square inch of all the cubes. The formula under 
discussion requires that @ shall represent the 
strength of l-in. cubes; but as the 1 in. cubes are 
among the strongest, the curve was plotted for 
a = 6000, which is even less than the mean of all 
the cubes. The curve as plotted does full justice to 
the law (?) 
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n 
Diagram Showing Compressive Strength of 
Haverstraw Sandsto: e. 

An inspection of the diagram shows at a glance 
that the curve does not, even approximately, rep 
resent the strength of these cubes. Bear in mind 
that the above experiments were made under the 
direction of Gen. GILLMORE, to test this very law, 
with cubes of the same kind of stone (selected be 
cause of its great uniformity), carefully cut, and all 
tested at the same time by skillful operators with 
what ‘is recognized as the most perfect and re- 
liable machine in existence’’; therefore, if they 
fail to confirm the supposed law, it is good evidence 
that no such law exists. The only experiments 
ever made which conform to the law, were the two 
series by Gen. GILLMORE previously referred to, in 
which only one cube larger than 3 ins. was tested. 
All of the more extended series ‘‘ were not taken 
from the same block of stone’, One series was 
tested between wood cushions of varying thickness, 
and one between steel. It was assumed that the 
friction of the testing machine varied as the power 
exerted ; and herein is probably the explanation 
of the discrepancy. It would at least seem that 
the Watertown experiments are the more reliable. 

These experiments, as well as the others referred 
to in my former communication (June 2), show that 
the strength per square inch is nearly constaut for 
all sizes of cubes; and in view of the small number 
of experiments and their great variation, we cannot 
do more than say that, as far as the evidence of ex- 
periments shows, the strength is independent of the 
size of. cube, and it certainly does not vary as the 
cube root of the side of the cube. The experiments 
in the above diagram are very well represented by 
the dotted line, the average strength of all the 
cubes. Ira O. BAKER. 

[Our correspondent has very much strength- 
ened his case. These experiments certainly 
seem to indicate that in cubes of various sizes 
as much is lost by the extra height of the 
block aus is gained by the extra cross-section, 
so that the strength per square inch remains 
approximately constant. But the case can 
hardly be considered proved, it seems to us, 


by any one series of experiments, unless the 
effect of applying the pressure in different 
manners was carefully tested. The larger the 
area the more diffleulty there is in securing 
uniformity of pressure over the whole area, 
and the more danger there is that the corners 
will fail under very light pressure, and so in- 
duce failure in detail. We have not at hand 
the details of these tests, but it is obvious that 
as the size of the cube increases the central 
areas are very much strengthened while the 
exterior areas are very much weakened, so 
that even, uniform initial pressures hardly 
give the large block a fair chance to develop 
its ultimate strength. There are evident ar- 


it is only because Mr. CHURCH has afforded nume, 
cal values which make it easy to compare the ty 
types: but the criticisms will equally apply 
other well known types, and must be understood + 
be general. [For convenience of comparison 
have added the proposed profile of the Quak; 


guments in favor of securing uniformity, 
nevertheless, but it would be interesting to 
know ifa different manner of distributing the 
stress, somewhat relicving the corners and 
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Bridge dam in dotted lines.—ED. | 


Mr. FTELEY has well summed up the three 


known conditions that are to be observed in desiy; 
ing the profile of a dam as follows: 


1. The point of application of the resultant of th, 
forces acting on the dam, whether or notit be unde; 
water pressure, must not be beyond the center third 
of the base. 

2. The pressures on the masonry at either facx 
and at any point, must not exceed a certain saf 
limit. 

3. The sections of the dam, at any point, must hy 
such ‘hat no sliding can take place. 

These conditions are all observed in the section 
proposed, (see figure) and in addition, the factors of 
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350,828. 
35,360, & Zt 


> 156 


The Proper Cross-Section for High Reservoir Walls. 


edges, would not develop a higher aggregate 
resistance.—Ep. Ena. News.] 





The Proper Cross Section for Reservoir 
Walls. 





CHARLESTON, 8S. C., June 1I, 1888. 
EDITOR ENGINEERING NEWS: 

I have recently had occasion to consider the sub- 
ject of Reservoir Walls, and have re-read with much 
interest the reports of Mr. B. S. CHuRcH, Chief 
Engineer of thenew Croton aqueduct. and of Mr. A. 
FTELEY, consulting engineer, together with your edi- 
torial comments thereon, in previous numbers of 
your journal,early in the current year. As engineers 
are by no means agreed as to the proper form of 
cross-section, I venture to suggest, for a dam of the 
height of the Quaker Bridge dam (258 ft. from the 
surface of water down to the foundation) the one 
accompanying this paper, which was designed, as 
was the Quaker Bridge dam, for masonry of 2'4 
times the specific gravity of water, but is supposed 
to be acted on by water on one side only. Although 
comparison is drawn with the Croton dam alone, 





safety against overturning, although nearly uni 
form for the lower half of the dam, increase gradu 
ally as we proceed upwards to allow for the propor 
tionately greater increase of stress due to wind and 
wave action, ice, floating bodies or other accidental 
causes. 


It is here that I contend tne section snown to be 
stronger than the proposed Croton dam, in which 
the factors against overturning actually decrease 
from near the base to 66 ft. below the surface of 
water, above which they increase again. 


In the accompanying figure, the up stream or 
inner face of the dam is seen to be vertical for the 
first 57 ft. (the water surface being 7 ft. from the 
top), then to batter at the rate of 30 ft. in 200 to the 
base. The dam is 24 ft. wide at top, 38 ft., 50 ft 
below the water surface, and 196.1 ft. at the base, 
258° ft. from the surface of water, the outer face 
sloping uniformly from the top to 50 ft. below the 
water surface, and again stoping uniformly to the 
base. The point of meeting of these two slopes can 
be rounded off with a curve, which however was not 
considered in the computations, 
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The unit pressures, marked at corresponding 
points on the inner and outer slopes in pounds per 
square foot, give the greatest intensity of stress at 
each end of the joint for reservoirempty and full, re 
spectively. 

These pressures, p, were found.from the knowns 
formula, 


6u Ww 
rier 


where | = length of joint, 
u = distance from the point of application of 
the resultant to end of joint considered, 
W = total weight of masonry above joint 


This formula is believed to be on the side of 
safety, and to give pressures, for the lower part of 
the dam, above those actually experienced. The 
numbers marked to the right of the figure, in the 
form of the fraction, give, for the upper figures, the 
factor of safety against overturning, or the factor 
by which it is necessary to multiply the horizontal 
thrust of the water to cause the resultant, to pass 
through the outer edge of the joint and for the 
lower figures, the ratio of the weight of masonry 
above a joint to the thrust of water, which is, ina 
certain sense, a factor of safety against sliding ona 
horizontal joint. 

The curves connecting the centers of pressure on 
the various horizontal joints, or the “‘curves of 
pressure,” for reservoir full or empty, are shown by 
the heavy broken lines of the figure, and these 
curves are seen to lie well within the center third 
limits as shown by the lighter dotted lines. The 
distances in feet, from the curves of pressure to the 
end of the joints, as well as the distance between 
these curves, are given on the figure. 

The areas of the sections, the weights of the cor- 
responding prisms of masonry and the water pres- 
sures, taking the weight of a cubic foot of water 
(62.5 lbs.) as the unit, are given in the following 
table. 


“Depth of 


iThrust of 














joint bel'w] Width of | Areas Weights water 

surface ot joint. above or areas above 

water, joint. x 2.5 joint. 
feet. feet. aq. ft. 

50 a8 1.767 4.417 1,250 

100 76 4.617 11.540 5 000 

150 114 9.367 23 420 11,250 

200 152 16.016 40,040 20,000 

250 190 24,567 61 420 31.250 

258 196.1 26,111 65,270 } 33,282 


The quantities in the last two columns will have 
to be multiplied by 62.5 to find the weights of ma- 
sonry and water pressures in pounds, 

The centers of gravity of the successive trape- 
zoids were found graphically, the resultant center 
of pressure on any joint was then found by the usual 
method of moments, and the resultants on the joints 
and centers of pressure were found graphically. 
The position of ‘he latter then, may differ a few 
tenths of a foot (as the scale used was only 20 ft. per 
inch) which is of no moment. The result was checked 
by calculation at some of the lower joints. 

On comparing quantities with those pertaining to 
Quaker Bridge dam, we see that the total areas of 
cross sections are 26,111 and 26,219 sq.ft.respectively, 
or practically the same. The maximum stress at 
the outer toe of the base with reservoir full, for the 
Quaker Bridge dam, is 83,266 lbs. per sq. ft, and for 
reservoir empty, at the inner toe 30,828, which are 
both less than the corresponding numbers 35,360 and 
34,120 for the section under consideration. 

The weight of gravel lying over the lower part of 
the wall is included by Mr. Cuurcud in thé above, so 
that his figures are relatively still smaller; still, the 
difference in any case is not, in my opinion, suffi- 
cient to justify the decreasing factors of safety 
against overturning employed for the middle and 
upper portions of the work. 

The design proposed is nothing more than the 
well known theoretical type, triangular in cross- 
section, with some additions at the top to allow for 
a roadway, wind and wave,etc. For a single tri- 
angular wall, vertical at the back, the centers of 
pressure for reservoir empty, fall at the limit of the 
middle third, and if for reservoir full the design is 
such that the resultants pass through the limit on 
the otber side of the center, then for a double thrust 
they would all pass through the outer edges. Such a 
triangular wll should then be designed for a larger 
factor than 2, so that a slight increase in water pres- 
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sure would not cause tension at the inner face. I 
have used about 2.7 to3 for the lower half of the 
dam, but it must be borne in mind that this is not 
a true factor of safety, even supposing no cohesion 
at the joints; for a computation shows that if the 
water pressure the joints 50, 100 and 150 ft. 
below the surface, should become 2, 1'¢, 134 times 
the original, respectively, that tension would just 
begin to be exerted at the inner face. This would 
happen for the lower joints for a thrust about |‘, to 
14 times the original. This effect is much more 
marked when the upper joints are narrower, as in 
usual If from any cause, earth 
quake, the thrust should be considerably increased 
over these amounts, the inner joints would finally 
snap and open, and the structure would be mate 
rially injured long before the full factor of safety 
given above is realized. This result 
much more marked for newly constructed work, 

with the joints not hardened, than for older walls, 

where cohesion adds materially to the so-called 

factor of. safety. 

It may possibly be objected to the above design, 
with some reason, that the greatest intensity of 
stress (34,120 lbs.) for reservoir empty, should be ma 
terially less than maximum (35,360) for reservoir 
full, as the first stress is experienced during or at 
the close of construction, whereas the other will not 
he exprienced until the reservoir is full and the 
cement has well hardened. The remedy is simply 
to increase the batter of the inner face. which will 
diminish all the stresses to any desirable amount, 
and this increase can be made simply on the lower 
pertion if preferred. 

The design of a dam, to have the same unit stresses 
at every outer joint leads, invariably, to tensile 
stresses, large in amount, at the inner face; and 
such a method should be rejected as faulty, es 
pecially as it diminishes the factors of safety as we 
ascend, whereas the reverse ought to obtain to allow 
for the accidental pressures near the top. — If, there 
fore, the stresses at the toes are to increase as we go 
down, the maximum stress cannot control the pro 
file. It can be diminished theoretically by suffi 
ciently spreading the base, thus giving more acute 
angles at the outer and inner toes, but it is doubtful 
whether by this device the actual stresses at vari 
ous points are altered materially when the angles 
are very acute, and on this account, as well as to 
save in foundation, the inner and outer slopes were 
made uniform tothe base. The further spreading 
at the base, though, would have this good effect, 
perhaps, that even if the pressures at the old toes 
was not materially altered, yet now, being entirely 
surrounded with masonry, its resistance to crushing 
is enormously increased, for it is well known that a 
lateral support or pressure, even comparatively 
slight, adds considerably to the compressive 
strength of a block. It is on this account that I 
consider the pressure-of the 87 ft. of gravel on the 
outer face of the Quaker Bridge dam asa positive 
help in enabling the material to stand a greater 
compressive stress. 

It may be objected that the so-called factors 
against overturning and sliding at the various 
joints, should be more nearly eqval. These factors 
are greater than the true factors when there is no 
cohesion of the mortar for horizontal joints, but the 
factor against sliding will be practically higher 
than that against overturning if the work is made 
to break joints vertically as well as horizontally, as 
should always be.done. In fact, it may be shown 
that the tendency to slide is often greatest along an 
inclined plane passing near the outer toe and mak- 
ing an angle with the horizontal equal to the angle 
of friction of masonry upon masonry. See Annales 
des Pont 8 etChaussées for May, 1887, on this point, 
which is verified in the manner of failure of the 
Habra dam (116 ft. high). This dam, of good design 
otherwise, was subjected to tension under still 
water on the inner face, which accounted in part 
for its breaking and sliding forward along an in- 
clined base. It is suggested by M. CLAVENAD, to 
counteract this tendency in any dam, to use in- 
clined or curved joints near the outer face. This 
is undoubtedly good advice, and such curved 
courses can approximately be perpendicular in di- 
rection to the resultants on the joints for reservoir 
fall, the normal condition of affairs. 

We have, in the last place, to recommend that a 
gravity dam, as designed above, be made curvilinear 
in plan, convex up stream. As you suggest, Mr. 
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EDITOR, the dam upon which the fate of a city may 
depend should be made as strong as possible to re 
sist the enormous force of earthquake shocks or dy 
namite,as far as may be, especially when it costs but 
little, if any more. 

This convexity is advisable for another reason 
that a straight dam moves over at top under stress 
much more about its highest part than at 
where, if it 


its ends, 
is rigidly the banks, 
longitudinal tension will be caused along its upper 
portions which is to be carefully avoided,even a 
slight convexity would tend to close up the joints 
along the top in place of 


connected with 


tearing them open, and 
this very movement will set up a slight arch action 
even ina well M@esigned gravity dam, which is the 
only kind considered in this article 

The form proposed is only intended as a prelimi 
nary study to point out what the best 
principles of design, and in that sense,is given t 
the profession For the sake of architectural effect 
the upper portion may be curved and surmounted 
with . but minor details 
can be easily worked in after the main principles of 
design are agreed upon 

In conclusion, | will state that I do not remember 
having seen the first design for the Quaker Bridge 
dam, but from your statement that 
factors of safety of 2'4 to 2%,I fancy it cannot differ 
greatly from the one proposed Yours truly, 


Wa. CAIN 


seems to be 


recessed arches, et« these 


it employed 


The Kear & Lawrence Sewer Pipe Cleaner 


PITTSBURG, Pa., June 6, 1888 
EDITOR ENGINEERING NEWS 


I notice a paragraph referring to the Kear & Law- 
rence sewer pipe cleaner on page 3260f your journal 
Let me say that their instruments do the work most 
effectively. In operating in this vicinity, I adopted 
this plan of getting the first cord through, viz., by 
means of a ball of fine fish line, making fast and 
allowing it to unwind as it 
column 


passed through the 
I found this would not do in all cases, for if 
it did pass a gate, it would invariably come through 
unwound in part, having been cut by the gate At 
other times it would deviate with the water column 
and go into fire plug connections and intersections 

In working in Allegheny City, I was forced to aban 

don this and to devise a new form of instrument to 
carry the cord through. I passed this through 1,155 ft 

of 6 in. pipe,only one-third of the opening being left, 
in 34% minutes. I passed it through a5in. column a 
distance of 500 ft. in 8'¢ minutes. This column was 
nearly closed. It has never failed to go when sent 

Nothing but lead or an L bend will stop it. 

I make mention of these fact with the assurance on 
my part that K. & L. scraper is the most effective I 
know of, and with the method deyised by me for 
entering the first cord the process is as perfect as 
need be desired. I may add that the contract for 
cleaning in Allegheny City by this method has been 
awarded me this year by the Water Committee, and 
now awaits action of Council. Yours truly, 
CuHas. H. MILLER. 


The Bear Valley Dam. 


REDLANDS, Cal., May 11, 1888 
EDITOR ENGINEERING NEWS: 

I send you herewith some photographs, maps, etc., 
which will give you some idea of the Bear Valley 
dam ; which I have been intending to send for some 
time, but have been unable to do so. 

At the time a friend (Hon. H. M. BARTON) and 
myself discovered the natural fitness of Bear Valley 
for a reservoir, in May, 1883, there were compara- 
tively few people in this section. The problem was to 
build a dam that would stay, and retain the water. 
with the amouut of money at our disposal. Every- 
thing exceptiing the rock had to be hauled 100 miles 
by teams, over two mountain passes and across a 
desert. I saw that the only way we could accomplish 
our desire, was by building an arched dam, of the 
fine granite blocks at hand. About 244 miles up 
the valley, we built a low earth dam (6 ft. high) the 
same summer (1883). Above this dam we caught and 
retained about 5ft. of water over 450 acres or so 
Then began work in earnest in July, 188. 

From July till December I remained in Bear 
Valley working about 100 men. We cleaned off the 




































































































clam Ne eae 


0 emda lea tet 


A itt tnt: he Binet 





























































































































































































































S14 





bed rock, (on the North end there was some 15 to 20 
ft. or more of rock, mud, grass, etc.,) and built the 
dam as you see by the photographs. I could not 
have done this, if it had notbeen for the water stored 
above the temporary earth dam, 2!¢ miles up the 
Valley. As we built the dam, we placed the derricks 
on rafts of big logs; and floated these up gradually 
by drawing water from the Lake above, as needed. 
As you see by the contour map and table sent you, 
the stored water enabled us to build the dam up to 
quite a height, working nearly on a level. We 
opened our quarry on the edge of the water about 
500 to 600 ft. away from dam, and supplied the der 
ricks with rock, by means of big scows worked like 
ferry boats. As the water raised we moved our 
quarry back hi her, ete. 


TABLE OF AREAS AND CAPACITIES, BEAR VALLEY RESERVOIR, 


{Showing the effect of the proposed extension to 80 ft. 
height.) 


Ht. of Ten'th) Area Average Canacity. | Flow, Mi- 

















eont’'r Miles. Acres. depth ft. millions | ners ios. 
in ft. of galls. i’r 100days 
10 0.36 1 4.7 4 

20 0.90 $4.9 fO.8 40 

a0 1.81 294 507 .6 395 

40 4.25 1060 2335.2 1807 

50 4.87 1691 6888 .7 5329 

53 5.00 1858 . OF 8623.6 6671. 

60 5.91 2251.5 17.97 13190.2 10204. 

70 6.66 281°.0 23.14 21203.0 16402. 

#0 6.75 3300.0 29.0 $31125.7 24028 


Notg. The present water level is 53 ft. above zero 
The lower part of the table shows the proposed exten- 
sion. 

The dam cost $75,000, The teaming bill was very 
large, as it took each team from 10 to 12 days to 
make the round trip. We had all the teams in the 
county from the big desert freight teams of 16 or 18 
mules tothe little 2 horse team. I kept my force of 
men of such a number as to just keep up with our 
supply. I rarely had more than 1 or 2days supply 
of cement on hand, yet never ran out, though one 
noon, when the men went to dinner, there was just 
one hour’s supply on hand. Fortunately some ar 
rived while the men were eating. It was my aim to 
get the dam high enough before the floods of winter 
»ame, to let the surplus water flow out of the waste 
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80 ft. as per contour map. This we shall build on 
a curve but with a gravity section, which I think is 
the correct form and way to build a perfect dam. 
This section of the country has grown very rapidly 
in the last 4 years,and we can now do work that 
would have been impossible then. I graduated in 
the Class of 1876 at the Yale (Sheffield) Scientific 
School, came to California in April 1877, and have 
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The Bear Valley Dam. 


given my attention to Hydraulic Engineering and 
Irrigation ever since. Southern California with 
water is a a garden, without it, a desert. 

While ona recent trip around the world I visited 
the Hong Kong dam, of the Tytam Water-Works, 
under the charge of Mr. ORANGE, a very fine and 
pleasant engineer. It is a good dam with many 
points of interest. Yours respectfully. 

F. E. Brown. 





The Bear Valley Dam. 


weir, as I did not wish to have it pour over the top 
of the new dam. But I let the water follow the dam 
up rapidly as we built it in order to bring the pres- 
ure to bear upon the arch before the cement was 
set very hard, and thus to let the whole arch take 
its bearings, and transmit the pressure to the 
mountains at the ends. 


Being built thus, it is difficult to detect any move- 
ment.of the wall on account of the pressure. The 
dam proper is part of acylinder set on end, anda 
stone dropped from the top falls to the foundation 
as plumb aseverit did. Of course there was some 
seepage through the dam, but this is gradually de- 
creasing. There were also some fissures in the hard, 
solid rock at south end, through which some water 
works out, 

It is our intention to begin again, and build up to 


F. E. Brown, Engineer. 


A Recent Trip over the Panama Canal. 


PANAMA, June 2, 1888. 
EDITOR ENGINEERING NEWS: 

Perhaps a few words from an old subscriber, and 
from a region which has recently attracted so much 
attention, may not be unwelcome to you and your 
readers. At all events I shall risk it. 

On May 21, Col. N. B. Lorp, Mr. O. F. WHITFORD, 
C. E., and myself, left New York in search of “‘ fresh 
fields and pastures new ”’ for engineering enterprise, 
of which perhaps more anon. We arrived at Colon 
May 29, and came at once over to Panama; and 
while waiting for another steamer, Col. A. L. RIVEs, 
of the Panama R. R., an old ex-Confederate friend 
of mine—at one time Assistant Chief Engineer of 
the C. S. A., sent us free passes over the P. R. R. for 
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“auld lang syne’s’’sake,and invited us to return to Co 
lon at our pleasure, offering us all possible facilities 
at his disposal, for seeing the great ‘Canal Inter 
océanique”’. In obedience to his kind invitation we 
went to Colon day before yesterday, leaving Pan 
ama at 8 o’clock, and arriving at our destination at 
10.20 A.M. We found Gen. D. H. MAURY, our Min 
ister to Colombia, waiting for us at the railway, 


F. E. Brown, Engineer. 


station, who had been our compagnon du voyage 
from New York. With him we went to the 
Headquarters of the American Contracting & 
Dredging Company, where all arrangements had 
been made for the proposed trip, by Mr. T. J. Cur 
LITON, the company’s Superintendent. Mrs. Cul 
LITON, the beautiful and intelligent wife of the su- 
perintendent, likewise became a member of our party. 
Thus organized, the inspecting party, whose official 
reporter I am, stepped aboard a fast New York tug, 
which the Dredging Company uses as a dispatch 
boat, and in a few minutes had passed out of the 
boca del canal into the main channel. At the 
rate of from 12 to 13 miles per hour we sped along be- 
tween the low level banks which border the canal 
for the first 8 kilometers. For this distance we saw 
nothing of interest, so far as canal work is con- 
cerned, except an occasional plaquet which we met. 
These plaquets are large iron mud-scows having 
their own locomotive machinery in the rear, and 
with the forward part self-opening for dumping 
purposes. They are now being used by a French 
contractor for carrying rocks and mud beyond the 
Colon mouth of the canal; the rocks and mud with 
which they are loaded being excavated by blasting 
and dredging, in the operation of deepening the 
canal atseveral points where the American dredges 
have not brought it to the specified depth. The 
American company’s contract covered earthwork 
only, the Frenchman’s included all rock excava- 
tion. To an outsider it looks like a great waste of 
labor to transport this material so far, (we saw it 
going about 10 miles), but of course, one who does 
not know all the conditions should criticise with 
care 

About 8 kilometers from Colon the canal first 
crosses the Chagres river. At this point our boat 
turned out of the canal into the river, and in a few 
minutes brought us to the Dredging Company’s 
coal yard, store houses, and workshops, the extent 
and completeness of all of which took us completely 
by surprise. If you will get a set of catalogues of 
hardware, plumbers’ goods, ship chandlers’ ma- 
terials, carpenters’ and smiths’ tools, groceries, 
house furnishing articles, drugs and medicines. 
then add a full description of an elaborate machine 
shop, a foundry, a boiler shop and a saw mill, 
you will have what I should be compelled to write 
to give you an adequate idea of this company’s 
outfit. And it was all in perfect.system and order, 
in marked contrast to what’ we had observed all 
along the line of the canal where the European 
contractors are at work. 
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The Weather of the United States for the Month of May, 1888. 


After a half hour’s examination of the shops we 
returned to the canal, and continued our upward 
journey. At about 11 kilometers from Colon we 
came to the French party who were engaged in the 
submarine blasting® and filling a plaquet with a 
dredge. This was t the ‘** Mindi Cut’’, the first 
place where anything like high banks had been en 
countered. [There is some error here; the Mindi 
Cut is at Kilo. 54g. Ep.] Passing by the French- 
men without stopping, we soon came in sight of one 
of the great Slaven, or American dredges. Doubt 
less you have described these huge machines 
before, so 1 will not attempt it. If your readers 
will imagine the Pennsylvania R. R. elevator of 
Jersey City, floating in a channel 200 ft. wide, with 
great booms standing up on either side at an incli 
nation of 60°, and these booms, by numerous wire 
cables, holding out two wrought-iron pipes, 3 ft. in 
diameter, each 180 ft. long, through which pipes a 
continuous torrent of mud and water is pouring out 
on the two banks of the channel—then add the 
black smoke rolling from three huge smoke-stacks, 
and the roar and rattle of an immense boiler shop 
with dozens of trip-hammers at work at once—they 
will have a fair conception of this titanic toiler, 
gnawing its way through the link which binds to- 
gether two continents. 

We inspected it thoroughly from top to bottom, 
and a fuller acquaintance with the monster only in 
creased our wonder and admiration of its skill and 
power. This was the dredge ‘‘City of New York”’, 
which was engaged in bringing a portion of the 
canal, which had already been partly excavated, to 
its fulldepth. We passed on up the canal, and at a 
point about 18 kilometers from the mouth we came 
to a new and still more interesting feature of the 
work. This was at a point where the American 
company had encountered land so high that they 
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Plan, Section and Elevation of Bear Valley Dam. 


were compelled to make two through cuts. To 
accomplish this they first excavated with scrapers, 
dump cars and smaller machinery, a channel just 
deep enough to float their dredges—S ft.. if I re- 
member rightly. Into this the dredges worked a 
short distance, then a dam was thrown up behind 
them, then the upper channel was filled with water 
by pumps taking water from below the dam. And 
now three of the dredges are on this upper level 
digging a channel which will be 22 ft. deeper than 
it now is, and so much below the water surface of 
the lower level that the dredges will float when the 
dam is cut. Then another cutting will put the 
canal to its specified depth, and 22 kilometers will 
be finished to a depth of 28 ft. below mean tide of 
the Atlantic side. This will terminate the contract 
of the American company. They expect to get all 
this work done in four months more, and at their 
present rate of progress there can be no doubt of 
their ability to do so. 

So much for this part of the great undertakirtg, 
which has undoubtedly been executed with charac- 
teristic Yankee skill and energy. Had all the work 
on the canal been as systematically and as intelli- 
gently executed as that which I have just described, 
the whole scheme would present a very different 
aspect from what it does at present. But the past 
is dead and gone; it cannot be recalled; and noth- 
ing is so bootless as “‘might have been.” Let us 
turnrather to the present and to the future of this 
vast enterprise. 

It is not my intentions to enter into details, and 
give you a formidable array of facts and figures— 
even if my cursory examination of the rest of the 
canal work would enable me to do so, which I am 
free to say it does not. I will simply make the fol- 
lowing statement of facts and conditions, which I 
got mostly from Col. A. L, RIVEs, whois thoroughly 
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posted on all canal matters, and who has but 
recently returned from France, whither he went on 
business relating to both the canal and Panama 
R. R. It has been definitely settled that the canal 
will not be a level one from ocean to ocean ; there 
will be 8 [10, Ep.] locks, four on each side of the 
summit level, of 24 ft. lift each; [27 to 37 ft. each 
or 163 ft. lift in all instead of 96 ft. Ep.]. This will 
save an enormous amount of excavation and costly 
auxiliary work. It will also add the cost of the 
gigantic locks and their accessories, but there is 
stilla vast saving both in time and money. It is 
estimated that $125,000,000 more will finish all the 
work to be done, with the lock system adopted, and 
4 years more is considered ample time to accomplish 
this work. The contracts for all the locks are let, 
and the work of preparing the beds of foundations 
for them is actively going on here, while the iron 
work for the locks is rapidly being made in France by 
M. EIFFEL, the greatest of modern constructors. 
The adoption of the lock system has inspired new 
hope and energy in all parties interested, as it 
establishes the feasibility of the whole scheme. It 
is believed that the lottery scheme will be approved 
by the French Government ; and if it is, there is no 
doubt but that the requisite funds can be raised to 
complete the work. 

Col. RIvEs thinks that 50 per cent. of all the work 
has already been done. This includes all the auxil- 
liary and false work, which has hitherto taken up 
so much time, and been so costly, but which is now 
all available for actual canal work, with but little 
future increase of expense on this particular ac- 
count. 

So much for the bright side of the picture. I will, 
add a few darker touches from my own observations. 
No one can travel over the Panama R. R., which 
throughout over half of its course runs close along- 
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7 Miles per he ehes 
STATION. iles per h ur. | See Inches, 
| | tion. | Heaviest No, 
a Max. Min. | Range. Average | Max Max. Total. | in 24 rain 
| | hours days. 
NORTHERN CITIES. 
Northfield, Vt. eecncsese 56.6 77.2 24.5 52.7 8.7 0 SWAS $51 0.63 17 
Portland, Mik evenvexdd 48.8 66 6 32.3 34.3 6.4 25 EANW rH 1.8 12 
OW TORN OlGPiiccesccascci 57.9 82.1 40.7 41.4 9.2 34 NW 4.87 1.469 21 
Pittsburg. Pa..... ore 61.4 85.2 37.2 48. 6.8 32 W 4.13 1.01 18 
Chicago, Ill....... weteas 52.6 gl 32.2 48.8 10.1 4“ SW 6.22 2.43 LF 
Omaha, Neb basacneens 58.9 R4 36.7 47.3 4.9 29 NW 4.34 0.94 1 
St. Paul. Minn...;.......... 49.8 77-5 25.6 48.9 6.2 2 W&NW 4.75 1.23 19 
Duluth, Minn.............. 42.2 70 25.4 44.6 6.9 26 NE 4.12 1.22 13 
Bismarck, Dak ............ 49,2 73.9 20. 53.9 9.9 48 NW 0.70 0.37 ) 
MUNie Soaks aces | 52.7 77.5 30.8 46.7 i 8.1 32.6 | 4,00 1.21 15.6 
SouTHERN CITIES. 
Washington City.........- 63.0 89 39 50. 5. 27 SW 4.77 0.74 17 
Louisville, Ky...-. .-..-.+5 65.2 9.8 37.5 533 7.9 0 SW 2.42 068 18 
St. Louis, Mo,..-..--.-.00e- 63.1 87.5 40 47.5 116 46 8 3.8 OS 12 
Savannah, G@..-...--.  -.- 72.5 99.6 52.5 38.1 7.6 24 E + 60 14 9 
Leavenworth, Kan......... 60.5 82-8 36.5 46.3 7.0 30 8 7.70 2.60 13 
Jacksonville, Fla.......... 74.2 93 56.5 36.5 5.6 29 Ww 5.46 1.39 15 
Chattanooga, Tenn........ 66.9 87 8 39.8 48, 5.5 23 E 4.91 2 99 16 
New Oriean~, La. .....-... 72.8 88.5 60. 28.5 7.0 48 NW 9.75 107 12 
Memphis, Tonn, -.--...--- 69.0 RR. 46 42. 6.0 30 NW 2.35 1 i 
Uh | ee 70.5 88.3 48 6 39.7 8.2 48 NW 6-64 1-46 12 
‘ 
AVOCPAe...-ceeseeeees | 67.7 88.6 45 6 43. | 7.1 33.5 5 14 1.4 13.5 
WESTERN CITIES. 
Helena, Mont..........---. 50.0 73 31 46. 7.8 33 sW 2.9 1.08 22 
Port Ange ws, | A Pee ee Not ret reeeived 
San Francisco, Cal...... a: 55.4 81-1 47-4 33.7 10.1 29 W 0.38 0.19 5 
Salt Lake C.ty, U........ . 58.6 &4. 38.1 46.9 6.1 28 WANE +4 0.09 a 
Denver, Col..---.-..++0++4+ 53.2 &5 31.5 535 6.9 36 N 2 66 0.82 20 
Yuma, Ariz...---.. «++. < 76.9 102 54 48, 5.6 26 WwW 0 0 0 
Ganta FO, Ne Mac ccccscccee 53.4 76.5 33.5 43. 7.0 33 Ww 0.70 0.37 7 
AWOEDRG 0<<e ccccvccsce 57.9 Ri.4 39.4 45 ' 7.2 30.8 | 1.17 42 10.3 





F. E. Brown, Engineer. 


side the canal, without being struck by the tremen- 
dous extravagance which has hitherto characterized 
all operations here, except those conducted by the 
American Company. Millions of dollars have been 
expended in numerous, costly and elaborate build 
ings, thousands of which seem now to be unused. 
Even greater millions have been wasted in vast piles 
of machinery which literally choke up the course of 
the canal. Quantities of it have never been used but 
are wearing away by rot and rust in disuse: other 
vast quantities have been misused, and abused, and 
abandoned. A great deal of work has been done, 
which has proved unavailing and futile. by reason 
of subsequent changes of plan. Taking all these 
things into consideration one cannot but have mis- 
givings. But when so good an Engineer as Col 
RIVES says that everything ison a much better basis 
now, perhaps we may be justified in falling in with 
the feelings of hope, and the brighter anticipations 
which are manifest on the Isthmus. 

A few words in regard to the Panama R. R., and 
Iam done. Under Col. RIvEs administration the 
road has earned #1,000,000 more in the last 12 months 
than it did in the year preceding. The road is now 
earning #75,C00 per mile per annum. In spite of the 
tremendous wear and tear the canal operations sub- 
ject it to, it is in finecondition. It is a crooked road. 
and has some steep grades, yet trains making 40 
miles per hour are run every day. There are 3 
regular passenger trainseach way every dav, and 
from 20 to 30 freight trains. The railroad and the 
canal company are working in perfect harmony 
with each other; in fact the canal company owns 
Ys of the railroad stock, and while the two adminis- 
trations are nominally independent, they are 
actually working together to the same great end, 
namely, the completion of the canal. 

Yours truly, S. H. Lockett, C. E 
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than they are expected to appear, with letters and 
figures in pencil only, all lines clean and bold. 


Coming Technical Meetings. 


American Raliway Master Mechanics’ Association 
In session at the Thousand Islands, N. Y. Secy. Aogus 


Sinclair, Chicago. 


American Society of Civil Engineers, New York.— 
Annual Cooven ton at Miwankee, Wis., commencing June 2 


Secy . Jobn Bogart, 127 KF. 2d St. 


American Association for the Advancement of Sci 
ence. Thethirty-eventh me t ng wil! be beld at Cleve and, O., 
from August 15 to August 21, 1988 The headqnar ers will be at 
the Hollenden. For particulars address F. W. Putnam, Salem. 
Mase 

Engineers’ Club of Kansas City, Mo.—Reeular meet- 
ing. July 2. Secy., Kenneth Allen, 19 Deardorff Bui'ding. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
monthly meeting, July 2. Secy., Geo. L. Wilson, City Hall. 


Ohio Institute of Mining Engineers.—Summrr meeting 
at Logan, O., July 11. 12,13. Pres., W. H. Jennings, Columbus; 
Secy. R 8. W. itzel, Kittanining. 


New England Roadmasters’ Association. — The 6th, 
annul meeting will be beld at Bo ‘or, Mass... August 15, 16. 
Secy.: W. F Ellis, Roadmaster, Providence & Worcester R. R., 
Woorsocket, R. L 


Roadmasters’ Association of America.—‘ext meeting 
at Washineron D. C., Sept. 1. Secy., H. W. Reid, Waycross, Ga. 


Tue interesting letter from Col S.H. Lockett 
which we print elsewhere, describing a recent 
trip over the Panama Canal, will be read with 
some amusement by those who have followed 
the matter on this subject which we have re- 
cently published. Col Lockerrt evidently did 
not have the advantage which our readers 
have enjoyed—seeing an actual progress pro- 
tile—nor was he able to obtain very accurate 
information as to what the lock plans were,— 
although he has been in the precise region 
where one would expect such exact informa- 
tion to abound. His trip ‘‘ over the canal ’”’ 
was confined to that part ofit whichis on ex- 
hibition, and well may be—the part executed 
by the American Dredging Co., which appears 
to have handled its work throughout in thor- 
oughly systematic and economical manner, 
to have lived up to its engagements, and to 
have been extremely judicious in making its 
contracts with the company, especially in con- 
tracting only for earth, leaving the rock tothe 
tender mercies of the Frenchmen, so that it 
has made a geeat dealof the money. For all 
the remainder of the werk Col, Lockert ** sim- 





ply makes the following statement ”’ which he 
‘vot mostly from Col. Rives’, Supt. of the 
Pauama Railroad, who had *‘ returned recent- 
ly from France’’, sample extracts from which 
are that there were to be 8 instead of 10 locks, 
of 24 ft. instead of 37 ft. lift each. and 96 ft. in- 
stead of 163 ft. total lift. After thus giving the 
bright side of the picture, as was becoming in 
a guest of the canal company, Col. Lockett 
devotes a few words to ‘darker touches from 
his own observation ’’, which certainly tend to 
justify his own conclusion that “taking all 
things into consideration one cannot but have 
misgivings’’, which is our conclusion likewise. 
{f the American Contracting & Dredging Co. 
could be induced to take and sign a contract 
for the entire canal we should expect to see it 
go through, for we do not believe that they 
could be induced to touch it unless they saw 
their way through it, but the heavy end of the 
work as an engineering problein has hardly yet 
been touched, and under the present manage- 
ment we cannot believe that there is the 
slightest rational probability that the canal 
will ever be opened. 


Tue Evening Post, in discussing the infor- 
mation we have lately given as to the Panama 
Canal, and especially Mr. Snow’s letter in our 
issue of June 16, says: 


“But what we find most remarkable in Mr. Snow's letter 
and confirmed by official cross-sections copied from the 
contractors’ drawings (Fig. 1 of the Engineering News), is 
the statement that the Dutch firm ‘had contracted to 
take out all material above elevation 50m., from kilo. 58,- 
600 to kilo. 55,460... This was at the beginning of 1885. 
The distance was about a mile and a quarter in the center 
of the summit. According to the present plan, the sum- 
mit-level is to be 49 metres high, or 1 metre lower than 
the Dutch contractors were to excavate, and to extend 
from K. 50 to 55. Were the engineers of the Panama 
Canal getting ready for the lock system in January, 1885? 
Mr. SNow says, *‘ The Dutch contractors did very little in 
1885 ; they were considering whether to go on or notin 
1886.’ It was in 1885 that M. DE LEssEpPs first asked the 
French Government for authority to issue a lottery loan. 
It was in 1886, when the Chamber of Deputies wished to 
examine his contracts, that he withdrew his application, 
and had recourse to his 400,000 stock and bondholders, In 
that year and the next he made two issues of the par 
value of $142,500,000, for the purpose of completing the 
sea-level canal. It was not until December, 1887, when 
the money thus raised was nearly exhausted, that the 
project of making a canal with locks was publicly 
avowed. In the meantime. as Mr. SNow says, ‘three dry 
seasons had been lost.’. Sympathy for this enterprise or 
its promoters seems out of place.” 


It certainly looks very much as if the pur- 
pose to contract a lock canal bad been formed 
at least two years before it was officially an- 
nounced, and it is certainly more creditable 
to the intelligence of the managers of the 
canal to suppose so, if not to their honesty 
and good faith. 

Our attention has been called to the fact 
that while our list of loans for the Panama 
Canal, in our editorial of June 2, is correct, 
the estimate given of the cash realized is 
not, but is considerably too small. The fic- 
ures given by the Weekly Bulletin (the stock- 
brokers’ official list, of Paris), for the week 
ending Nov. 12, 1887, are as follows: 

















Issue, Number. Price. Amt. re‘liz’d 
, franes. 
Oanitel Gioeks..cssiccccnes 699,000 $500 309,000,000 
Bonds 5 % ... ..| 250,000 437 50 199 375,000 
“3%. - +», 600,"00 2°5 171,000,000 
= OE 50% castuebenain | 477,387 333 158,969,871 
WOOO Ur. CE a sisckasese cons 
“ “1st series.... ..... 458,892 450 206.460.900 
“od series........- | 258,887 440 113,910,280 
Total realized to Nov. 1887 ........+.-+.... 1,059,716 ,051 
Orin United States currency.............. $211,943 210 


Now in his letter to the Prime Minister 
(Nov. 17, 1887) M. pe Lesseps said that, after 
paying the January (1888) coupon, there would 
be left in the company’s treasury $22,000,00 


On March 14, 1888, the company sold 1» 
bonds (of 1,000 fr. par) at 460, netting 9. ST. 
344, aking the total $221,990,554, cash poy! 
ized. Of the $22,000,000 on hand January 1, ay, 
$9,957,344 collected in March, M. de Lessp), 
wrote the Chamber of Deputies in April, tha; 
he was spending it at the rate of $4,000 004 ¢, 
$5,000,000 per month, and 6 months hays 
passed by since that date. 

These facts make a statement which a). 
peared in the Economiste Francais, of May 9 
1888, of no little interest. It was: 


“The n‘edsare pressing. Not content with ¢} 
millionsthat M. DE LEssEps said he had at his dj-) 
after the January coupon, and the 40 millions 
the last loan brought him, he borrowed list week {-., 
eredit companies 30 milions, making 170 mi jinn. +) 
the Compa: y will have eaten up in six months. 


The company has certainlyja great appetit, 
for cash. 


Weare pleased to be able to announce tha: 
subscriptions to the Kurrer fund which w 
have been endeavoring to raise, in codperg. 
tion with a few engineers who take a erey: 
deal of interest in the matter, have core jy 
much more liberally this week. The Engi. 
neers’ Club of Philadelphia has subscribed 
$100 as a body. The New York branch of the 
German-American Technical Society has syb- 
seribed $94 by individual subseriptions, as 
below acknowledged; and more is promise, 
both from the New York aad the othe 
branches of the Society. Other individua! 
subscriptions have raised the total for this 
week to $227, and the total so far subscribed 
to $323, as follows: 












Previotsly acknowledged, ..................ece020.. 8 MM 

Engineers’ Club of Philadelphia. .............. cs» Oe 

A RNS cco vans Svecowesdcssnenne sn 

Pe Ce er tn 

Wm, R, Hutton,..... Rt csba cca Reaibianaee 7 200 

Th - -~ TROIS scce ccvscce ethene Eee ieee « 5 

Members New York Braneh,German-Amer- 

ican Tech. Soc. as follows: 

ME TNUN, cciccossecsdvedicessccccsacess BEOD 

Go casa cncdeh nd Chey vows nUKes tm 5.00 

Set ME fo ce vigkis + ccbaveccseu aeebasiat 5.00 

Sp PEI. cns< cintiretinvensenescswetsnns 5 00 

i ahd <0 ccs cCi ce cesesmennmans ees 518 

See I os os Veen ck cawede westeaeecedsuene ce 5.00) 

CF SOs 8 665 <4 dndetink ss ans be kTOR CR CO Cp 5.00 

ae INN i. rin'n cattn goa waoneus Gebanees 10.00 

aR idncdecossecdnn eVancemuektaw s 5.00) 

E. L. Heusner........... 5.00 

P. Schmaltz. 2.00 

Ws Me MEMEO oss cee see 2.00 

See er ee eee 5.00 

NG nis 5s costo csaacenapecesenkntens 3.00) 

errr eee eee = 2.00 

ie NR os bs weiss sein iden Mab vwaeneudd ais 5.00) 

i i Rs ors Sossinticntvcadtacteateaduee 5.00 

i «CD cc cwackadudceeekivessadees 5.00 

ERO era 7K) 40 
PE WE Es kas dua a deccannsaionavaan $325, 


A very little effort, and a very little addi- 
tional generosity will raise this amount to 
$1,000, which is little enough for America to 
give tothe widow of Mr. Kurrer in acknow!- 
edgement of his services to science. To be 
sure, if abstract justice were to prevail, this 
amount would not all come from the pockets 
of engineers: but abstract justice rarely does 
prevail in this sorrowful world, and it is only 
to engineers that an appeal can be effectively 
made. Therefore, we hope that every engi- 
neer who appreciates the value of eminent and 
successful efforts in the cause of science, and 
is unwilling to see the widow of one who has 
made them oppressed with care, will open his 
heart and send in at least $2, while there is yet 
time. 


THE Railway Review of June 9, under the 
head of *‘ Locomotive Performance and Cold 
Weather ” remarks that ‘‘ We have had upon 
our desk a matter to mend for some time” 
and then proceeds to reprint almost in full a 
letter from Prof. Kien of Lehigh University. 
which appeared in our issue of Dec. 8. 1857, 
relating to some experiments of his on loco- 
motive radiation, and our discussion of them 
in the following issue. Our esteemed contem- 
porary appears *% think that it can score a 
point by first assuming that Prof. Kern has 
some cudgels to take up, which we have rea- 
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con to know is not the case, and then attempt- 
ing to take them up, which it does in this 
fashion. 


“Now we are familiar with rolling stock, and coal con- 
sumption, and familiar with the statements made in the 
work on railroad economics referred to (Mr. WELLING- 
con's “ Economic Theory of the Location of Railways,” 
where on p. 137 there is given,‘ a rule deduced by the 
writer from records covering many millions of train 
miles, that the effect of differences of temperature alone, 
length of train and all other conditions being equal, is to 
nerease or diminish coal consumption at the rate of 1 per 
cent. for each two degrees Fahrenheit (and a small fraction 
more) difference of external temperature; arule easily re- 
membered and one which appears to apply fairly well to 
poth passenger and freight service, and to be practically 
invariable whenever the effect of all other causes for 
variation can be estimated ’,) and we most emphatically 
disagree with such statements as are therein made. No 
master mechanic or other railway official will believe 
that the fuel consumption varies | per cent. for each two 
iegrees of variation of external temperature, even if all 
the books in creation were to assert it.” 

Our contemporary then proceeds to prove 
its case by an example as follows: 

“The summer temperature of the Western prairies is 
often 100°; that of winter is about (sic) 20° below zero 
{We presume our contemporary means, is occasionally 

ae. Ep.] Now, if Mr. WELLINGTON’s statement be ac- 
cepted, this will result in an increase of fuel consump- 
tion of 60 per cent., due to differences of temperature 
alone,” 

It will, esteemed contemporary; that is 
precisely what it will do, deducting about 10 
per cent., so as to correspond withthe formula 
as given above; that is to say, a sufficiently 
careful test with the same train under these 
extreme conditions, with all other conditions 
equal, will show the ccal consumption for the 
same work done (say 10,000 miles run with 20 
cars) to be about as 1.0 to 1.5; and no “‘master 
mechanie or other railway official ’’ who will 
first investigate the facts with the care that 
he should, will undertake to question it. Be- 
cause a book of 1,000 pages was not loaded down 
with 20 or 30 more pages of the evidence on 
which the law rests, it must not be assumed 
that it does not exist, and may not be found 
by any others who are really ** familiar ’’ with 
the subject. We suggest to our contempo- 
rary, in all kindness, that it is a good plan to 
investigate first and talk afterwards, and not 
put too much faith in an inner consciousness 
of what *‘no master mechanie will believe.”’ 


THEsame article from which we have just 
quoted makes the statement that ‘‘observers, 
in the coldest weather, who have ridden in a 
dynamometer car back of a locomotive, can 
see no appreciable difference in the amount of 
car resistance whether the weather be cold or 
warm, provided the other conditions be the 
same.”’ Snufficiently reliable evidence as to 
whether this is so or not would be a great con- 
tribution to knowledge. Of course passengers 
in a dynamometer car, whether in charge of 
the instruments or not, cannot tell anything 
about what can be “‘seen”’ from the diagram 
until elaborate computations and corrections 
havo been made, but records of such corrected 
tests, corrected soas to be fairly comparable 
for the effect of temperature, would be of 
great interest. We do not believe that they 
exist, and doubt if they can be obtained in 
any other way than by gravity tests,since the 
dynamometer car appears to be subject to 
erratic variations which cannot be eliminated, 
and hence is not precise enough for such a 
purpose. Thus, in some C. B. & Q. tests re- 
corded in our issue of Aug. 13,1887,the original 
records of which we have examined, and 
which we are confident were as correct as 
& computation could make them, the resis- 
tance of several empty car trains was found 
to range aboye 12 lbs. per ton at 20 tu 25 
miles per hour, while loaded car trains at 
the same speeds range between 5 and 6 
pounds per ton. The last is about right, 
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but the first is certainly excessive by some 
4 lbs. per ton. Numerous instances of such 
lawlessness may be found in the records 
of dynamometer tests, and few or none of any 
series of consistent tests. 

But a difference of resistance which it would 
be difficult to detect in a single test would be 
quite enough to make an enormous difference 
in the winter coal bill, since it is cumulative 
aad always acting. Thus, 2 lbs. per ton extra 
resistance wastes in a 30 ton car 30 5280 Xx 
2 = 316,800 ft.-lbs. per mile, which, + 772 = 410 
H.U. Taking the specitie heat of iron at §. this 
will heat up 3690 lbs. of iron 1°. or 1845 lbs. 2>, 
in one mile, say 4 minutes. There is fully the 
latter weight of iron which can be con- 
veniently heated by conduction. It would be 
the easiest thing in the world to radiate that 
amount of extra heat in winter weather. Now 
the locomotive is doing very well which gener- 
ates a horse-power per hour with 4 lbs. of coal 
in every day winter service,or 495,000 ft. Ibs. per 
Ib. of coal. Hence the above loss, if it exists, 
means the loss of 348588 =about 2 lb. of ecoul per 
car-mile, added to an average consumption of 
perhaps4or5 lbs. There is a great loss of 
coal for a small amount of heat, because all 
heat radiated from the train behind the en- 
gine is not supplied again from the firebox, 
but must be supplied by the reconversion of 
energy into heat, and the creation of this 
energy involves the throwing away unused of 
90 to 95 per cent. of the heat generated by 
combustion. It will be seen how wide a field 
this inquiry Opens into, but we cannot now 
follow it further. 

THE interesting communication from F. E. 
Brown, Engineer of the Bear Valley dam of 
California, gives some details of the work 
which will be read with general interest, es- 
pecially as explaining how the dam came to 
be built of such a pronounced arch tyre, 
having no gravity stability whatever. It was 
a question of a bold dam or none at all. The 
dam is, doubtless, the boldest one in the 
world, and its construction has been avaluabie 
contribution to engineering, but few men 
would have cared to chance it except under 
the spur of some such necessity as that laid 
upon Mr. Brown, and it is eminently prudent 
that in increasing its height from 53 to 89 ft., 
the pure arch type should be abandoned, and 
resort be had to the curved gvavity type. We 
have little doubt, however, that, even in the 
new dam, so much reliance will be placed 
upon arch action as to give the dam a some- 
what bolder section than would otherwise be 
required for a proper margin of safety, and 
this, we believe, it is entirely safe to do, since 
the first beginning of incipient yielding from 
any cause, normal or abnormal, throws the 
dam into compression and generates arch 
action, instead of tending to open the joints as 
in a straight dam. 

The dam is so thin on top (38 ins.) that it 
would be quite out of the question, to extend it 
as an arch 27 ft. higher, even if it were a defen- 
sible experiment to do so. 

WHEN masonry becomes unsafe, so as to de- 
mand renewal, and when it may just as well 
be left to stand even if it has settled and 
eracked more or less, with or without further 
precautions against accident,in case of sudden 
failure. is one of the most delicate questions 
which come before the engineer. Especially 
if his experience be limited, he is sorely 
tempted to order out such a structure at once, 
for he is acting on the safe side in declaring it 
unsafe, and there is little probability of any 
one’s daring to dispute his judgment, or if they 
do, they are the ones who put themselves in 
the unfavorable attitude of rashness and care- 
lessness, and not he, 
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Yet if every such structure were taken out as 
soon as it showed signs of settlement or weak 
ness the maintenance account would be eno: 

mously swelled, while many of them are really 
stronger after the settlement than before, es- 
pecially if it be found that after reaching a 
certain point the settlement stops, and espe 
cially if itis possible to so protect the track or 
roadway or aqueduct that no yreat harm can 
result even should the structure suddenly give 
way. Certainly, when this has been done, 
one can be justly reproached for postponing 
for a time complete reconstruct 
watching the ecurse of events ; andif no further 
takes place in 
postponing itto some entirely convenient sea- 
son, or until further necessity appears 
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change mouths or vears, in 


Tris is precisely what has been done in re- 
gard to a 20 ft. arch culvert, 18-in. ring-stones, 
rising to within 4} ft. of the track, a few miles 
out of this city, on one of the prominent trunk 
lines. We received some time ago a photo 
graph of this structure with a letter stating 
that “though the arch has stood heavy traflic 
for many years, it appears liable to fall in, and 
with fatal results, at any time’’, and asking 
“why such structures are allowed to remain on 
1 “would be’’ railroad with very 
arge and important passenger traffic’. As is 
our practice when probable reason appears, 
we made further inquiries before publishing 
the letter, and find that the track 
since supported on heavy wooden stringers 
underneath the cross-ties, so that even if the 
arch were to suddenly give way altogether, no 
harm to any train could result. This being so, 
and the failure not being such as to seriously 
weaken the arch if it goes no further, the 
structure is entirely safe, and it is a mere 
question of operating economy whether to re- 
new it at not. Such defects stand 
on an entirely different basis from the signs of 
incipient weakness in iron or timber struc- 
tures, or in culverts under deep fills whose 
sudden failure would choke the water passage, 
and produce wholly unforeseeable effecta. 

In the meantime it appears that our corres- 
pondent sent the same letter to another tech- 
nical weekly which publishes it in full, at 
tacking the road by name, with a picture of 
the culvert which is supposed to be ready to 
fall in, but with no mention of the fact that 
this possibility was long since detected and ef- 
fectively guarded against, which was perhaps 
unkvown to the writer, and with the apparent 
idea that the condition of the structure was 
probably unknown tothe management. The 
error, no doubt, was in assuming that such ap- 
pearances necessarily indicated danzer and 
could not be guarded against effectively, as 
would be the case in some kind of structures, 
and with some kinds of failures; but itis none 
the less a wrong to the officers and the com- 
pany whose reputations are attacked, to pub 
lish such matter except understandiogly. 
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TuE convention of the Master Car Builders 
Association this year has not been oue of its 
notable ones. Nothing of especially great 
interest was accomplished, and the selection 
of a site was rather an unfortunate one, since, 
however picturesque it may be to have the 
hall for meeting on an island, only to be 
reached by a voyage from the hotel, it hasa 
tendency to discourage attention to business 
and encourage attention to sociality and junk- 
eting, of which there is apt to be enough at 
best, and very naturally. Perlaps it is even, 
for many, as good a use as can be made of the 
time, at this season of the year. Various very 
good reports were presented, some of which 
we present this week and others of which we 
~hall later. 

































































































































































































































































































































































































































































































Railway Construction in 1888. 


The mileage of railway construction in the 
United States since Jan. 1, 1888 to the present 
time, or practically for the first half of the 
current year, is 2,312 miles, which is summar- 
ized by States and sections in the following 
table: 


No. No, 
SraTe Lines MILes STATE LINES MILES 
Canada : 3 17 [ilinots - 6 120 
sala eta Wisconsin, 2 28 
Minnesota. 2 27 
Masaachusetts 1 2 Nebraska 3 79 
New York ; 20 
New Jeraey 1 6 Tot. North- 
Delaware 1 11 west . 8 
Maryland 1 1 
Pennsyivania.. 3 19 | Missouri 6 163 
Ohio eee 3 44 Kaneas.... 3 103 
Indiana. 1 10 Indian Ter. 1 48 
Michigan 3 88 Arkansas... 2 30 
Louisiana. 3 64 
Total East of Texas,. 4 72 
Chicago : I 201 
Tot. South- 
Virginia, .... 2 24 weal...... 18 89 
North Carolina 7 81 
Seuth Carolia 3 48 Montana... 3 66 
Georgia : ‘ 250 Idaho <3 7 
Florida 4 35 Wash, Ter. 2 13 
Alaubama...-... 9 158 Oregon..-. 2 52 
Missi-sipni 1 15 Cali ornia. 12 207 
Tennesse®.... q 128 Colorado... 2 43 
Koutucky..---- 4 156 New M'xico 1 RS 


Total Southern. 0 sus Tot. Rocky 
Mt. & Pac, 21 ,73 
wrand Total, United States, 109 lines, 2 312 miles, 

While the ebove is a large showing for the 
first half of the year, it should not be con- 
cluded therefore that the mileage of new con- 
struction for the whole year is likely to be un- 
usually large. We have often taken occasion 
to point out the fallacy of the great expecta- 
tions which some of the over sanguine ones 
have indulged in, with reference to the proba- 
bilities of railway construction. For example, 
the prophecy made a fortnight ago by one of 
our contemporaries inthe railway field that, 
“the total for 1858 is well nigh certain to exceed 
8,000 miles, with a likehood that it will reach 
10,000 miles, and a possibility that it may not 
fall short even of 12,000 miles’’, will undoubt- 
edly prove a guess wide of the mark, 

A study of the list of the new lines built thus 
far in 1888, published elsewhere in this issue, 
shows that nearly 2,000 miles out of the whole 
2.312 were graded and ready for the rails 
by the close of 1887. To say therefore, that 
because this mileage, which was planned, 
surveyed and graded under the stimulus of 
prosperity which prevailed in 1887, amounted 
to 2,000 miles, hence the new construction 
for the remainder of the year is likely to 
reach 8,000 miles seems very poor logic. If 
we are to properly judge of this year’s work 
from that of past years, We must go about it 
in a different way. Turning to the map in 
our last week’s issue, note the long exten- 
sions which formed the principal part of the 
new construction of 1887. At this time a year 
ago, every one of these long extensions, with 
the sole exception of the Lllinois Central’s 
I:ne from Sioux Falls, Dak., to Onawa, Ia., 
was well under way. ‘The 650 mile extension 
ofthe St. Paul, Minneapolis & Manitoba, the 
Atchison, Topeka & Santa Fé lines to Chicago, 
to Fort Worth, to Los Angeles, and to Denver 
aggregating 750 miles, the extensions of the 
Rock Island, Missouri Pacific, Chicago, Burl- 
ington & Quiney, Ft. Worth & Denver City, 
St. Louis & San Francisco, Minneapolis. 
Sault Ste. Marie & Atlantic and others ag- 
gregating at least 8,000 miles, were all in the 
hands of contractors, who were everywhere 
actively engaged, with no time to hunt up 
jobs. Are such conditions in foree now? 
Everyone knows they are not. The great 
systems which, as shown by our last week’s 
diagram, built over 9,000 miles, or nearly 
three-fourths of all last year’s work, are 
now, we may say, doing almost nothing. 
The Manitoba is now laying track on two 
lines which were graded last year. The 
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Sault Ste. Marie & Atlantic managers are 
delaying the completion of the line which 
they graded last year to Bismarck, Dak. 
The Burlington managers have been through 
enough this year in the way of strikes and 
rate wars, without touching their surveyed 
extensions. The Santa Fé will likewise leave 
its projected extensions severely alone for 
the present, and most of them are short 
lines. No one pretends to have an idea 
of what Gouxtp will do with his Missouri 
Pacific, but thus far there is no indication 
that any extensions of importance are in- 
tended at present. The Rock Island alone 
is keeping up to some extent its construction 
work, and its Colorado extension is absolutely 
the only line of any great length which is 
now under construction. 

It is not without good reason that railway 
construction in the Northwest has come to a 
standstill. The long rate war which has been 
more or less active for the past five months, 
has not been compensated by any increase in 
traffic. The enmity of the public to the rail- 
ways in Iowa, Minnesota and 'Nebtaska bids 
fair to resultin grave financial trouble to the 
corporations involved, and there is a very 
general feeling that until the railways of the 
Northwest learn to treat each other with some 
fairness and justice, and until they receive 
fair and just treatment at the hands of the 
legislatures and courts, there should be, and 
probably will be, a cessation of active railway 
extension bere. 

Where our contemporary is to collect the 
remaining 8,000 miles of work to fulfill its con- 
fident prophecy, we contess we are at a loss to 
see. There are projects enough on paper— 
there always are—and a great many miles are 
staked out; but of actual construction now in 
progress in this country there is very far from 
being 8,000 miles, and the actual probability 
of the total construction for the year, instead 
of being 10,000 miles,as our contemporary puts 
it, is about half that figure. That is to say, 
there will probably be built, during the next 
six months, about 3,000 miles of railway lines, 
making not over 5,500 miles in all. 

An examination of the map, in our issue of 
June 16, aids us greatly in determining where 
the principal part of this new construction 
will take place. Almost all the lines built 
since January 1 are, seen to be in the South 
and Southwest, 

This is partially due of course to the fact 
that grading and tracklaying can be carried 
on in that section even better in the winter 
than in summer, while work in the North 
must generally stand still in the winter 
months. But a tact of more importance is 
that the States south of Mason & Dixon’s line 
and the States of Missouri, Arkansas and 
Louisiana are still very deficient in railway 
facilities in proportion to their natural re- 
sources. These States then, and especially 
such sections as have been most remote hith- 
erto from the railways, will furnish a large 
part of the construction for the remainder of 
the year. 

The States east of Chicago will, as usual, 
contributea fair number of short extensions 
and branches;and there are prospects that 
portions of new east and west trunk lines, like 
the South Pennsylvania and the New York, 
Mahoning & Western, will reach partial com- 
pletion this year. 

Another region which promises consider- 
able activity is the Pacific Coast and the Ter- 
ritories. Washington and Oregon have been 
especially backward in growth; but the pres- 
ent indications are that their fertile area, min- 
eral wealth, and timber lands are now to be 
rapidly developed. California has already 
laid 200 miles this year and promises well for 
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the future. Montana and Wyoming seem 
likely to follow close on to Washington Terr; 
tory; and Arizona and New Mexico may adq 
something to the total. 

If we can judge of the prospects in Mexico 
by the number of projected enterprises which 
English and American capitalists are further 
ing there, that country promises to be a good 
field for a moderate number of engineers and 
contractors for some time to come. Tn Meyjoo 
as in the United States, however, railways are 
more easily builton paper than on the ground 

In Canada, while there is considerable work 
projected in the eastern Provinces, the main 
center of activity will be Manitoba and t}, 
Northwest Territory. The people have at 
last won in their fight for an outlet over the 
United States lines, and the famous Red River 
Valley Railway will be only the first of a num. 
ber of lines to the boundary. The great 
Peace River Valleyin the far Northwest, eorm. 
prising 1,260,000 square miles, is the greatest 
area of fertile land awaiting railway develop- 
ment on the continent: and some of the va- 
rious projects for entering it with railway 
lines will probably be put into execution 
before long. 

It should be understood that our estimate of 
5.500 miles as the probable construction of the 
year, reters only to the United States 1s did our 
contemporary's estimate of 19,000 miles. While 
speaking of our contemporaries, we may note 
that another journal.ambitious to be esteemed 
an authority on statistics of railway construe- 
tion, recently (June 1) published a list of 
“track laid between Jan. 1 and May 1, 138s”, 
according to which there was laid in the first 
four months of that remote year 1,310 miles of 
railway track. {t also reported 4,073 miles 
under construction. This included, however, 
550 miles on Canadian lines, and contained 
such errors as the duplication of one line 150 
miles in length and the inclusion of a large 
number of lines on which the present use of 
shovel and pick is extremely doubtful. It 
should be said also that a considerable num- 
ber of lines were omitted. Whether the omis- 
sions or inclusions were largest we cannot un- 
dertake to say, until we prepare our summary 
of the work under survey and construction for 
the first six months of the year. Our contem- 
porary promises a future supplementary table 
with a recapitulation by States, and it will in 
this issue find tolerably correct information 
to base it on, for, while we cannot undertake 
to promise that there are no errors or 
omissions in our list, we think that it 
is substantially correct. 

While the partial cessation of construc- 
ion during the present}year necessarily tends 
to make it dull times for engineers and con- 
tractors, for which we are heartily sorry, yet 
the situation has its redeeming features. It is 
certain that such a record as that of last year 
could not be long kept up without overdoing 
the matter greatly; for, to tell the truth, we 
are getting the arable sections of this country 
pretty well supplied with railway lines.  Re- 
pairs, renewals, additional tracks and im- 
proved terminals on old roads furnish an 
amount of employment*now which will soon 
exceed that required for extensions. The en- 
gineering profession, too, is becoming more 
and more appreciated by our railway manag- 
ers in connection with the departments of 
maintenance of way, water supply, material 
ete., as weil as in the general management, 
and is no longer entirely a migratory profes- 
sion. In the long run it will be far better for 
all concerned that tne work of railway exten- 
sion shall go on witbeut too great rise and fall 
from year to year, for an excessive activity is 
sure to be followed by a corresponding dull- 


ess. Therefore there is cause to rejoice 
n 
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rather than regret that there isso little found- 
ation for hasty predictions of another year of 
heavy construction. 

ee ees 


A Question of Dynamics. 


A correspondent has lately sent us some sam- 
ple bullets showing the effect of impact be- 
tween bullets im motion and at rest, from 
which we have prepared the accompanying 
full scale engravings, faithfully representing 
their appearance ard relative weights as they 
were before and after their collision. In each 
case the small bullet (22 calibre) was the one 
in motion, and was fired into the one at rest. 

It will be remembered by our constant 
readers that over a year ago (April 9, 1857) we 
published an engraving of a head collision 
berween two locomotives, one in motion and 
one at rest, the one in motion having mounted 
on the back of the other in very curious 
fashion. We then pointed out, in that and 
succeeding issues, that when both locomotives 
were in motion, in head collisions, they gen- 
erally reared up into a nearly vertical position 
with “locxed arms’’, and suggested that the 
effect was naturally very different between 
any two bodies in collision whether one or 
both were in motion, even if the velocity of 
impact was the same. We then pointed out, 
what really ought to have been self-evident, 
that the prevalent custom of talking about 
“united velocities” in of collision was 
very erroneous, it making all the difference of 
9to lin destructive effect whether the ‘‘united 
velocities’’ was 60+0= 60 miles per hour or 30+ 
30—60 miles per hour. It appears, however, 
from the letter which we print and comment 
on below, as well as from several other dis- 
senting communications which we published 
at the time, that this is not so self-evident as 
we supposed ; and it was also disputed by sev 
eral persons that it made any difference in ths 
effect which body was in motion. 

That this last contention is wrong, and that 
our own position was right, seems to us to be 
proved by thé bullets of our corespondent, 
who has tried precisely the experiment we 
suggested, fired them into each other and pre- 
served the result. Is there anything in these 
engravings by which one can tell which was 
the bal in motion ? Until some one produces 
equally good experimental evidence to the con- 
trary we shall deem it self-evident that there 
is. The little ball must have been the one in 
motion, and tne other at rest, from the form of 
the remnants. Had the contrary been the 
case, although the velocity of collision might 
have been the same, the result would have 
been quite different. The little ball would 
have been ‘ wiped out ’’, and the larger one 
gone on practically uninjured. If the theo- 
ries of those who contend that it makes no 
difference which body is in motion were cor- 
rect, there would be no difference in the effect. 

The letter of our correspondent, above re- 
ferred to, was as follows: 


cases 


“Allow me to offer a criticism on your note regamiing 
the ‘Question of Dynamics’ in your issue of June 
4, 1887. 


r . 
“It is true that the ratio of Me*toam(—) is that of 
2 


the energies of a single train having a velocity v, and 


” 


twotrains eaeh havi gthe velocity —. when the energies 


are applied to some object at rest on the earth; but it is not 
true when applied to crushing the trains. 

“The fallacy is in failing to consider motion as 
relative rather than absolute. 

“ A body might have a velocity of zero, and therefore 
no energy as referred to same point on the carth, and 
yet produce a great many foot-pounds of work by con- 
tact with some other planet. In this case the position 
and velocity of the earth makes no difference. Thus, 
in our problem of the trains, we have nothing to do 
with the earth except to state that the velocity of 
approach of one train to the other is v + v, or 60 miles 
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per hour, and the energy with which they will collide 
is not represented by the work they are capable of 
doing to a bank of earth, 's Mv?+ % Mv,", but 
‘2 Miv + v,)?, whether the earth moves with refer 
to only 3 Yours truly, 
E. P. Dewey 

Let us endeavor to point out the error in 
this reascning: For all practical purposes, iu 
terrestrial dynamics, we consider the earth as 
at rest. Todo otherwise merely confuses the 
mind to no purpose. To put any fragment of 
the earth, like a train, in motion relatively to 
it, requires the storing in it of a certain im- 
ponderable but very definite something called 
the amount of which is a positive 
thing, like aton of coal. It is strictly meas- 
ured by the velocity with which the body is 
moving, and is as the square of the velocity. 
Precisely as, and to the same extent that, a 
ton of coal will drive a certain train a certain 
distance, a quancum of energy, stored in the 
form of velocity within the train, will drive it 
likewise a vertuin distance, or, in either case, 
do other equivalent work. 


ence 
one or both trains.’ 


energy, 





C (side) 


90 prs. 
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A Qu 2stion of Dyaimies. 


| Effect of collision between two bullets, the small one 
in motion, the large one at rest. Fullsize. The remnant 
of the small bullet was clearly inside in the center of the 
larger one in the first case, but not in the last one which 
was a somewhat glancing blow.) 


Now whentwo trains come into collision, the 
usual result, and practically the only one pos- 
sible or to be considered, is that they do a cer- 
tain amount of smashing and tearing on each 
other, and on surrounding objects, until they 
have used up in other forms of work the 
energy originally destined to peaceful pro- 
pulsion, and then both bodies together come 
to a state of rest, relatively to the earth whose 
motion seems to cause so much confusion. 


This energy is not necessarily that due to 
the velocity of the body as a whole, in fact, it 
never is, inatrain. There is likewise internal 
motion leading tothe storing of more velocity. 
The wheels are whirling as well as advancing, 
and each particle in them is moving in a 
curved path through space faster than the 
body asa whole, with a resulting addition of 
5 to 12 per cent. to the energy called for by the 
lineal velocity. By mouoting heavy fly- 
wheels on each ear, driven from the axles, we 
might make this excess 20, 50, 200 or any other 
per vent. 

But whether it be much or little, if a train 
moving at 30 miles per hour has energy equal 
to that generated by the combustion of one 
ton of coal, let us say, stored in it, a train 
which is moving with twice that velocity has 
stored in it the energy corresponding to four 
tons of coal (2?) and it will not, and cannot, be 
made to come to rest until it has expended on 
somebody or something four times as much 
work; in other words, got rid of every last 
fragment of its energy. Two trains which 
come together with the same “ united ’’ 
velocity, half of it in each, have saya “‘ton”’ 
of energy in each, or two tons in all, and con- 
sequently they will come to rest after doing 
only two tons’ worth of work, instead of the 
four tons’ worth which must be got rid of be- 
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fore the two trains which collide at 6 and 0 
miles per hour come to rest. 

This ought to be and that it is 
not so comes from confusion of mind as to the 
nature of energy. 
any 


self-evident, 


It is not a relative thing, in 
sense. It is an and definite 
thing, as much so as a ton of coal. The de 
struction which trom collisions 
not come from the velocity, and has nothing 
to do with the velocity. It 
definite quantity of 
have weighed the 


absolute 
comes 


does 


comes from 
energy ; 


this 
when we 
aggregate energy we bave 
likewise weighed the aggregate of destruction. 


and 


although not necessarily the precise form that 
it will take 


a 
PERSONAL. 
Howard BatcHELDER has been appointed 
Assistant City Engineer at Albauy, N. Y. 


H. M. Lang, © 


and 


_ E., Engineer of the Vine St 
Walnut Hills cable railways, at ¢ 
Consulting 


incinnat, OO, is 
Engisceer for the Denver 
Denver, Col., whicu is ab ild a eabl 

Pau. F. Banpace, of Keene, N 


elected suzyert 


Pranmway Co., at 
mittob read, 

H., has been 
tendeat of Water Works, 

EDWAKD O. GeRAN, Of Manitowve, Wis., has 
been uppolated Superintendent of the Water 

D. C. DopGe has resigned his 
Vice-President aud Manager of the Ms 
Ry. Co. 

W. P. Homan, General Manager of the St 
Louis. Arkansas & Texas Ky., has been appointed to a 
similar position on the Missouri, Kunsas & Texas Ry. 

EDMUND Smiru, First Vice-President of the 
Penusylvariia kK. R. ¢ 


Works 
p> Sition “as 


Xican National 


o., bas resizned bis postition 

C. 8S. MELLeN has been appoliuted General 
Purchasing Agent of the Union Pacific R. R 
at Omaha, Neb. 

Howarp C, Douues, Engineer of the Powell 
St. cable road, at Sap Francisco, Cal. will super otend 
the construction of the Portland Heights cable road at 
Portland, Ore. 

T. Moore Jackson has been appointed to the 
newly established chair of Civil and Mi 
ing, at the West 
W. Va. 

Ev! Asse.in, Bridge Inspector of the Grand 
Trunk Ry., died recently at Montrea}. 

W. W. Fotrert, C. E., formerly of Shreve 
port, La., but now in charge of dratting office, Dept. of 
Fuel and Mines, A., T. & 8. Fé R. R.. Topeka, Kan 


married on the 13th.. at Pueblo, Col., to Miss 
JORDAN. 


with office 


Ling Engineer- 


Virginia University, Morgantown 


, Was 


HELEN 
- a 
PUBLICATIONS RECEIVED. 


Statistical Abstract of the 
Coinage, Commerce, 
Service, Population, 


United States, 1887. Finance 

Immigration, Shipping, Postal 
Railroads, Agriculture, ete., Bu- 
reau of Statistics, Washington, D. C., pp., 254. Gives 
very full information on all these heads, running back 


for a long series of years, 


Among the notable illustrations in the railway 
article on “ Engineering Feats”. in the June Scribner’s, 
will be full-page views of the St. Louis Bridge in pro 
cess of construction, the Brooklyn Bridge (from a 
painting by J. H. TwacHTMAN), the Great Loop, near 
Hagerman tunnel on the Colorado Midland, and 
interior of a pneumatic caisson with men at work. 


the 


SOCIETY PROCEEDINCS. 





American Society of Civil Engineer’. At the meet- 
ing op June 20. Director A. Fre_ey in the chair, anda 
small number of members present, the Secretary an- 
nounced the Convention arrangements which 
published in last week’s paper. In addition to the pa 
pers already announced there will be presented an in 
teresting one on “The Panama Canal: its Material and 
Plant’, by Mr. WILLramMs;:the paper will be illustrated 
by a number of photographs. 

The Secretary read a paper by Mr. A. D. Foote. Mem 
Am. Soc. C. E., describing an “Automatic Waste Weir 
for preventing the serious effects of freshets in irriza- 
tion canals; the gate opening by the pressurs of the 
water when it reaches a certain height atthe dam, and 
closing automatically when the level of the water has 
been reduced. The gate turns on horizontal pivots. 
placed about two-thirds below the maximum height of 
water in the canal: when the level of the water rises 
the venter of pressure is above the pivots and the gite 
opens, the top turning down stream and resting on a 
cross piece which arrests it at an angle of about 8° with 
the horizontal. When the water has fallen the pressure 
ou the lower portion of the gate causes it to rise to 
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its normal! position. Mr. Foorse suggested that this ap- 
paraitus could be used as an auxiliary for waste weirs 
at reservoirs, 


Mr. Freviey described a device of his own. suggested 
fora dam at Framingham, Mass,, in connection withthe 
water supply of Boston, for temporarily lowering the 
crest of the dam in case of freshets, in order to prevent 
the flooding of valuable land. The ordinery arrange- 
ment of flash boards, which would give way undera 
certain p:essure, could not be adopted. as the sudden 
rush of such a volume of water would be too much for 
some bridges below the dam. Mr. FTrriey’s device 
contisted of two parallel rows of vertical pins on the 
crest of the dam, the up stream row be‘ng merely to 
act as guides and to support the planks when there is 
no water bebind them, and the down-stream row so 
arranged that the planks overlap by increasing dis- 
tances; that is the end plank, would project 2 ins. be- 
yond the pin, the next 4 ins., the next 6 ins., ete. 
Planks, or flash-boards, would be placed in a row be- 
tween the pins and at the end of the dam would be an 
hydraulic pump. In case of afreshet the pump would 
push along the whole row of boards; when the one at 
the opposite end bad been pushed 2ins. it would be car- 
ried away, the next would go at4ins., the next at6 ins 
and 80 on, until allthe planks were gone, thus gradu- 
ally reducing the level of the water. The size of the 
pins would be so calculated that in the event of the 
failure of the pump, a certuin pressure of water would 
carry them away. The subject was briefly discussed, 
and Mr. ACKENHEL stated that a similar device to the 
automatic gate had been used 200 years ago by the 
Spaniards, for irrigation purposes. 


The Secretary reterred feelingly to the loss, by 
drowning, of the daughter and two grandsons of Mr. 
THos. C. Keerer, President of the Society, which was 
noted in our lust week’s issue, 


New England Water-Works Association.—Sevenih 
Annual Convention (Continued from page 499) 


ACTIVE MEMBERS, 


k. C. P. Coggeshall, Supt.,’ New Bedford, Mass.; Wm. R. 
Billings, Taunton, Mass.: Edwin Darling, Supt., Paw- 
tucket, R. 1.; Albert P. Glover, Registrar, West Newton, 
Mass.; Jno, A. Tilden, Hussey Meter, Co., So. Boston, 
Mass.; Geo. E. Winsiow, Supt., Waltham, Mass.; Edwin F. 
Pierce, Walworth, Mfg. Co., Boston, Mass.; John C, Chase, 
Supt., Wilmington, N, C.; Chas. E. Bolling, Supt., Rich- 
mond, Va.; Jesse Garrett, Philadelphia, Pa., R. D. Wood 
& Co. J. E. Denton, Hoboken, N. J.; J. F. Koezly 
Hoboken, N. J.; G. E. Granniss, Supt., New Haven, 
Conn.; F. W. Sheppard, Fire & Water N. Y. City.; Wm, 
Olipbant, Gen. Manager, Oliphant Filter Co., N. Y. City; 
Harvey Roeske, Gen. Manager, Phila. Water Purifying 
Co., Phila, Pa.; H. A. Peckham, ENGINEERING NEws, 
N.Y. City; W. J. Harris, Edson Recording Gauge, N. Y. 
City; Thos. J. Macey, N. Y. City, Fred. Adee & Co,; 
J. Hastings Howland, New Bedford, Mass.; W.H. Marsh, 
N.Y. City; A. H. Richards, Supt., New London, Conn.; 
Geo, F. Chase, Supt., Taunton, Mass.; D. B. Kempton, 
New Bedford, Mass.; Louis H. Nnapp, Supt., Buffalo, 
N. Y.; Stephen E. Babcock, Chief Engr., Little Fails, 
N. Y.; The Water Waste Prevention Co., N. Y. City; 
John F.*Philbine, Reg., Clinton, Mass.; H. B. Hunship, 
Norwich, Conn.; Geo. E. Butchelder, Reg. Worcester, 
Mass.; C. E. Pierce, Supt., Fire Division, East Providence, 
RK. 1.; Solon F. Smith, Supt., Grafton Water Co., Mass.; 
Benj. 8. Levey, Exhibitor, Providence, R. L.; G. B. Fitts, 
Supt. and Reg., Attleboro, Mass.; RK. M. Gow,, Supt., 
Medford, Mass ; H, Salisbury, Lawrence, Mass.; Chas, K. 
Walker, Manchester, N, H.; Thos, C, Lorell, Fitchburg, 
Mass,; Horace G, Holden, Nashua, N, H,; J. G, Tenney, 
Leominster, Mass.; W. B. Rogerson, Mansfield, Mass.; 
Chas. H. Swan, C. E., South Boston, Mass.; Jos. A. Lock- 
wood, Yonkers, N. Y.; John C. Kelley, N. Y. City; 
Chas. H. Baldwin, Boston, Mass.; F. G. Crandall, C. E., 
Burlington, Vt.; R.S. Cooledge, Bellows Falls, Vt.; A. W. 
Morgan, Buffalo, N. Y.; Geo. J. Rice, Weymouth, Mass.. 
H. A Walsh, Jr., Weymouth, Mass.; A. T. Noyes, City 
Engr., West Newton, Mass.; Wm. B. Sherman, Provi- 
dence, KR. 1.; Phineas Ball, Worcester, Mass.; J. E. Beals, 
Middleboro, Mass.; L. F. Rice, Boston, Mass.; M. N. 
Whittiman, North Attleboro, Mass.; T. H. McKenzie, 
Southington, Conn.; W. 38. M, Hawes, Fall River, Mass.; 
W. M. Moulton, Worcester, Mass.; F, A. Volk, Ware, 
Mass.; W. Kent, Woonsocket, Mass.; D. Fitzgerald, 
Boston, Mass.; F, L. Fuller, Boston, Mass.; C. W. Sey- 
mour, Hingham, Mass.; W. H. Harris, Hingham, Mass.; 
Parker Merrill, Melrose, Mass.; Hiram Nevost, Cam- 
bridge, Mass,; F. E. Hall, Quincy, Mass.; E. H. Phipps, 
New Haven, Mass.; C. F. Allen Hyde Park, Mass.; B. M. 
Earle, Providence, R. 1.; Geo, A. Stacy, Marlboro, Mass.; 
Wim. F, Codd, Nantucket, Mass,; H. W, Connuet, Gardner, 
Mass,; H. N. Hyde, Jr., Newton, Mass.; Ludlow Water 
Co. Troy, N.Y, 


NEW MEMBERS ELECTED. 


Resident Active—A. 8S. Burnham, Supt., Revere, Mass.; 
H. RK. Chase, Supt., Great Falls, N. H.; Thos. N. Drown, 
Prot. Chem. Mass. Institute of Technology, Boston; Par- 
ker Merrill, Supt,, Melrose, Mass.; J. Herbert Shedd, C, E., 
Providence, R. L.; Fred, A. Volk, Supt., Ware, Mass.; Geo. 
F. Chase, Supt., Burlington, Vt; Non-Resident Active 
W. B. Cunningham, Supt., Trinidad, Col.; Jas. Davidson, 
Supt., Central City, Col.; H. M. Newton, Supt., East Sagi- 
naw, Mich.; Lewis H. Pengilly, C. E., Tuxedo Park, N. Y.; 
J. W. Troy, Supt., Pierre, D. T.; Timothy Woodruff, 
Supt., Bridgton, N. J.; Chas. E. Bolling, Supt., Richmond, 
Va.; ~~ C. Hitchcock, Treasurer, Addison, Steuben 
Co.. N, ¥. 


ASSOCIATE. 


Fred. Adee & Co., N. Y. City; H. R. Buskee, Lowell, 
Mass ; H. M. Brewster, Manager Stebbins Mfg. Co., Spring- 
field, Mass.; James RB. Edson, New York; Jackson & 
Woodin Mfg. Co., Berwick, Pa.; B.S. Tevey, Providence, 
R. I.; Water Waste Preventive Co., N. Y.; George Ross, 
Troy, N. Y.; Wm. Oliphant. N. Y. 
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List OF EXHIBITORS. 


The Oliphant Filter Co., N. Y. City, Represented by 
W. Oliphant; Fred Adee & Co., N. Y.; Chapman Valve 
Co., Indian Orchard, Mass.; Walworth Mfg. Co., Water 
Works Supplies, Boston, Mass. By E. F. Pierce; Union 
Water Meter Co., Worcester, Mass.; Jarvis B. Davis, 
Recording Gauge, N. Y. City; A. W. Harris Oil Co., 
Providence, RK. 1L.; Philadelphia Water iy ee Co., 
Philadelphia, Pa.; Ross Vaive Co., Troy, N. Y.; Jenks 
Drinking Fountain; Tuerk’s Hydraulic Power Co., 
N. Y. City, by G. Ross. Troy, N. Y.; Winslow Reservoir 
Gauge, by Geo. E. Winslow, Waltham Water-Works ; 
Morgan's Extension Shut-Off Boxes, Boston, Mass. 


THURSDAY, JUNE 14. 


The morning session was called to order by Presi- 
dent DARLING and the subject, the best method of lo- 
cating gates and specials, was taken up for discussion. 

Mr. Tripp of Boston said: 


“In building a new works there are many cases where 
water pipe crosses streets in which no pipe is to be 
laid at present, but we must always make provision 
for future extensions. and in such cases I always place 
a branch on the main lineand plug it, to be used at 
such time as the extension is to be made. These 
branches we tie in by cross measurements from 2, 3, 4 
or 5 different points. 


With gates I have always taken great pains to place 
them on the line of the streets, and have even been so 
particular in this respect as to cut pipe in order to 
make them come there. I findit is a very ea-y matter 
to find them by measuring along the line. and by keep- 
ing careful record of all measurements in a curefully 
indexed book, which the superin endent can carry in 
his pocket, which bas in decail all the connections of 
the works. Inthe earlier days we did not use many 
gates,they were thought to be too expensive,and looked 
upon as aluxnury, but necessity has foreed them upon 
us. In the works whic I am building I use more and 
more gates. One half or two-thirds of the gates are 
never used: but when we want to use’one. it is worth 
much more than its ecst and the cost of placing it on 
the line of pipe. 

Mr. ALLEN: We have invented a way in Hyde Park 
for locating gates by means of a bolt with around head, 
which we place on the f nee or any other conveniort 
location at a distance of 10 ft., 15 {t-, or any multiple of 
5 ft. from the box to be located. 


Mr. Darina: I find that there is a lack in building 
water-works of not putting in gates enough. I find in 
my experience, in the position I hold at Pawtucket, 
that originally they did not put in gates enough. We 
have troub'ein certain sections of the city, especially 
in the original 26 miles that was laid. A gate wanted 
ut a eertain time is worth mu+h more to us than its 
cost. We locate our gates on the street line, and keep 
a record of themin abook. The foreman of the pipe 
department can take bis tape line and locate a gate 
very quickly. 

The President appointed as a Committee to report 
on the joints of pipe and their relation to special cast- 
ings ete. Messrs. DesMoND FITZGERALD, CHas. H.Swan 
and ALBERT F. Noygs. 

Mr. Stepaen E. Bascock, Chief Engineer, Little Falls 
N. Y. Water-Works, tuen read a paper on “The Aera- 
tion of Water Supplies by Natural Canals and Low 
Dams.” 

The principal portion of this paper was devo'ed to 
statements in regard to the influence of asration on 
the purity of water, and various authorities were 
quoted by the author to prove that the most effectual 
remedy for impure water is its aeration by “a violent 
mixing with common air.” The author then described 
bis practical application of this idea to the works 
which he is now buildiog at Little Falls. The water 
supply is from an exceptionally pure mountain brook 
and is brought through a closed conduit a distance of 
8% miles. For a distance of 2,500 ft. before entering the 
distribution reservoir an open paved channel was con- 
structed on which are 16 weirs 10 ft. long and 2 ft. high 
distributed along the open channel! at intervals of 50 to 
100 ft. The supply pipe to the distribution reservoir 
empties by an overfall of 2 ft. at the center. The open 
channel in which the water flows also forms a series of 
subsiding pools or reservoirs and when desired the 
sediment which deposits in these can be washed out 
and diverted through a gate in‘oa by-wash canal. To 
finally ensure the purity of the water a coke filter is 
provided at the inlet chamber of the distribution sys- 
tem. Provision is made for cleaning the filter when- 
ever wished. 

In answer to questions, Mr. Bascock stated that the 
aerating canal effected a perceptible improvement in 
the color of the water when it became colored during 
the season of heavy rains. The change in the temper- 
ature while passing through to the aerating channel 
was 4 to 5 degrees. The total cost of the aerating 
channel. filter, etc., was $15,000, 

A paper was then read by W.C. Boyce of Worcester, 
Mass., entitled, “Can Tests by Tubular Wells be R lied 
Boon to Show the Amount of Water That May be Ob- 
tained for a Pubiic Water Supply.” 
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Following this the election of new members + 
place,the gentlemen named above boing elecjad 


ok 
Membership. 

A paper was read by Cuas. H. Swan, C. E., of Boston 
Mass., on Covered Reservoirs”, foilowing which tha 
election of officers took place. The following wora 
elected: 


HrraM NEVINS, CaMBRIDGE, Mass., President: Dexrrp 
Brackett, V. C. Hastinos, 8. 8S. CooLtInGE, Gro, p. 
Westcott, Cuas. E. CHaNDLER, Vice Presidents: f. ( P. 
CoGGEsHALL, Secretary; ALBERT 8S. SLOAN, Treasurer: 
Prof. Ggo. F. Swatn, Senior Editor: W. H. Ricwarps 
Junior Editor; Frank E. Hau, W. R. Bruvincs, £ p. 
DaR1L1NG, Executive Committee; Gro. E. Barcuenpgr, 
Jno. H. HatHaway, Finance Committee. 


No session was held in the afternoon, a trip being 
taken by the members to the Mt. Hope reservoir. 

At the eveniag session the first paver read was by Mr. 
8. E. Bancock on * The Use of Relief or Safety Vaives 
in Water-Works Distribution Systems”. The author 
was led to the use of relief valves by the problems pre- 
sented by the distribution system of Lit:le Falis, N. y. 
where the lowest point of the district served was 540 fr, 
below the only site available for a reservoir, and the 
author said: 


“ Tat once sawthat I must use pressure valves to re- 
duce pressure in the distribu'ion system, which I 
determined to place at the 250 ite head point, and to 
cut out 200 ft., leaving me 50 It. at this point, or 340 fr. 
head on the main portion of the system. But erperi- 
ence has taught me, that sometimes the full pressure 
gets on the system in spite of you, and that some- 
times, occurs too disagreeably often to make it at all 
desirable, or safe, to calculate the weight of pipe on the 
reduced head. 


“In determining upon the most desirable formulas 
upon which to base the standard weights of pipe | 
found, first, that all the manufacturers’ tables of 
weights stopped at about 300 ft. head. A comparison 
of the weights used in the various water-works 0: the 
country, or at least such as I could obtain access to 
showed that about 300 ft. was ordinarily the limit of 
head of the various systems, and it also showed a mul- 
tiplicity of standards, the very same state of facts, 
to which Mr. Novgs’ paper, in 1885, calls attention. 

“ The forwulas, as given by various authors, embrace 
such a wide latitude of co-efficient of safety, that they 
almost cease to be any guide, particularly on the 
smaller sizes of pipe. 


“This set me thinking. I knew what the theoretie 
strength should be, taking iron at its strength as gen 
erally used, viz., 16,000 lbs, to the sq. in. Ihave learned 
by experience of the imperfections of castings. cold 
sbuts, unequal thicknesses, brittleness from chilling 
and the many other defects, the provisions that must 
be made for careless handling, and lastly the most 
serious difficulty, the bugbear of all water-worke, the 
water ram, that more than stare3 you in the face. That 
there is a certain weight or amount of metal that must 
be used, known as the least weight that metal will run 
at without chilling in the mould when running, is also 
another factor. I also understand that it costs no 
more to mould and run a heavy casting than a light 
one, except the bare cost of the metal used, and that 
the metal itself is only a factor of about one third that 
enters into the cost of cast-iron pips, ready for delivery 
I can readily see that the result is that pipe founders 
desire as heavy weights as possible, and want an extra 
price fot light pipe, and tnat it is to their interest to 
decry a!l attempts to lighten weights.” 


After a discussion of the theory of water ram, the 
author states that he finally decided to allow one safety 
valve of 3in, area to each mile of pipe in the system, and 
one at each dead end, to be located at summit points and 
especially thick in the manufacturing districts. 

“1 then settled in my mind what seemed to me a tangible 
basis upon which to formulate the weight of pipe for the 
system, which was, to calculate the standard weights of 
pipe on the basis of one-tenth the tensile strength of cust- 
iron, of 16,000 Ibs. to the sq in., forthe various heads, 
subdividing the system into three classes of pipe: A, 
250 to 350 ft.; B, 350 to 425 ft.; C, 425 to 540 ft.; for all pipe 
larger than 6 in.; and use two classes for 6 in. and 4 in. 
pipe, viz.; A, 250 to 375 ft.; B, 375 to 540 ft.; and on the 
large feed mains and conduit, two classes: A, 0 to 1%) ft.; 
B. 150 to 250 ft., making the use of one 3 in. safety valve to 
every mile of pipe and at the dead ends an adjunct or 
factor of safety.” 

“My reason for preference in using one-tenth the tensile 
strength was this: my experience in connection with iron 
casting has taught me that, on the lighter weights as 
called for by the calculation, the thickness ran down too 
close to the limit at which iron will run well, to use any 
factor of safety less than one-tenth. The element of 
transportation or careless handling cracks also inclined 
me to keep the safety factor up to one-tenth instead of 
one-fifth. A comparison #f my weights with the manu- 
facturers’ tables, also with the weights used in very man) 
of the large cities, showed that at one-tenth I was under 
either of them, except perhaps a piace here and there.” 
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“In determining on the type of safety valves,I concinded 
to adopt the ordinary valve held down by a spiral spring, 
such as are generally used to relieve water pressure on 
railroad water columns. The more expensive pop safety 
yalves are more certain perhaps to respond to small 
changes of pressure, but are much more expensive and 
under certain conditions that may arise, more desirable. 
However, at Little Falls I adopted the common railroad 





valve. The cost was as follows: 

Twenty 3 in. safety valves, @ $12.5) .... $250.00 

Ce es Ge ts a Wa b os sendcecctevncecce 200,00 
tHE CONG sadn ciscenn scscccccesececssexes $450.00 


The application or use of safety valves ina distribution 
system is not patented, and I am advised by patent law- 
yers that it is not patentable; it is therefore free to all,” 

The total weight of the mains proportioned in this way 
was 2,663 tons, which cost at contract prices $84,476, The 
weight by manufacturers’ lists, using their lists up to 400 ft, 
bead, and proportioning balance at same ratio would 
have been 3,211 tons, costing, at the same contract prices, 
$101,655. The difference in cost or saving was $17,179. 

The actual results at Little Falls have been very satis- 
factory, and a severe test to which the system was sub- 
jected showed that the safety valves were perfectly com- 
petent to protect the system from any water ram that 
could possibly occur. 

The concluding paper was by L. 
Boston Water Meter Tests. 

It was voted to hold the next Meeting at 
Mass., and the final adjournment was taken. 


FRED RIcE on the 


Fall River, 


Master Car Builders’ Association. The 22d Annual 
Convention at Alexandria Bay opened on June 12 with 
about 75 members present only. The hall was on an 
island some distance from the hotel and accessible only 
by steamer. Pres. WM. MCWoop presided. Secretary 
FoRNEY reported that the membership was now 135 
active, 9) representative, and 2 associate, 227 im all, a net 
The number of cars represented was 580,054 in 
1886, 689,555 in 1887, and over 700,000 now. 

After various formal proceedings the Committee on 
Standards and Appliances for the Safety of Trainmen 
M. N. FoRNEY and JOHN KIRBY) submitted the following 
recommendations, preceded by a summary of the re- 
sponses to their circular. 


loss of 3. 


lhe causes of falling from cars, as indicated by the 
answers to the Committees’ circular, may be summed up 
as follows: 

l. Train slack. 

2. Cars too far apart. 

3. Diversity of construction of cars. 

4. Inadequate inspection. 

5. Defective and wrongly located ladders, steps and 
hand-holds. 

6. Foot-boards too narrow or defective. 

7. Defective brake apparatus. 

8. Inadequate means of getting over coal cars or from 
one Car to another. 

¥. Too much slope to car roofs. 

The remedies proposed are: 

1. Close couplings. 

x. Automatic brakes. 

3. Less distance between cars. 

4, Wider running-boards. 

5. Better and more substantial ladders, hand-holds and 
steps, securely fastened and constructed to a uniform 
standard. 

6. Uniformity in height of cars. 

7. Railing on edge of roof of cars. 

s. Steps on pilots of engines. 

% Improved brake appliances. 

10. More thorough inspection of the brakes and appli- 
ances for getting on or off cars. 

As the efforts of this Association to secure the adoption 
and use of close couplings and automatic brakes, are 
being exerted through other instrumentalities, your 
committee do not feel called upon to say more than that 
they feel satisfied that their use would lesson materially 
the number of accidents to train men, not only from 
tulling from cars and engines but from other causes. 

With reference to the distance between cars they recom- 
mend that the running boards Of box-cars be made to 
project over the ends of cars so that the minimum dis- 
tance between the ends of the running boards will not be 
over 12 ins., and that the running boards be made not less 
than 2 ft. wide and made of 3 boards 7 x lin. The pro- 
Jecting ends of running boards to be supported on 2 
brackets at each end of car made of 3¢ * 154-in. iron with 
a hard wood cleat 3 X 1 on upper ends fastened with -in. 
bolt and nut in each bracket. The lower end of each 


ae to be fastened to end of car with two \-in. bolts 
and nuts, 


After considerable discussion as to the best form of 


hand-hold the recommendations were referred to letter 
ballot. 


With reference to ladders the Committee see no good 
reason for changing from the present standard of the as- 
sociation excepting to make the specifications for the con- 
struction thereof more explicit, as follows : That each box 
and stock car have two ladders, one attached to each end 
of the car next to the corner which is on the left hand side 
when a person is facing the end of the car. That the sides 
ot the ladder be made of two pieces of hard wood 3% ins. 
wide by 2 ins. thick, each piece to be fastened with four 
‘-in. bolts and nuts to the end of the car, the narrow 
sides being against the car. The distance between the 
Strips to be 15ins. Each ladder to have not less than five 
steps Or rounds made of 5% in. round iron; each step to be 
fastened to the ladder sides with one \-in. bolt in each 
end. The lower round to have a guard or protection, to 
prevent men from slipping when swinging around the 
end of the car to get on the step. A hand-hold to be at- 
tached to the top of the car root, parallel with the ladder 
rounds, 15 ins. from the end of the roof. The hand-hold 
tobe made of 5-in. round iron not less than 17 ins. long, 
center to center of bolt holes, and to be fastened to the 
car with 2i4-in. lag screws. Two good substantial steps, 
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made of wrought-iron 4% X 154 ins. sections, to be fastened, 
one to each side sill, at the corner of the car to which the 
latter is attached. The steps to be not less than 12 ins. 
long measured horizontally between the sides, and the 
tread to be not less than 8 ins. below the bottom of the 
sill. Theside of the step nearest the corner of the car to 
be as near to the corner as practicable. Each side of the 
steps to be fastened to the sill with two 4¢-in. bolts and 
nuts. A hand-hold to be attached to the side of the car 
above each step to be placed horizontally 2 ft. above the 
bottom of the sills. The hand-hold to be made of 4 -in. 
round iron,2 ft. longin the clear between the ends, to 
have 24% ins. clear space between it and the sides of the 


car. ‘To be fastened with an ¢-in. lag screw in each end, 
screwed not less than 2ins. into the framing. Another 


handle of the same size to be fastened horizontally to the 
end of the car, the same distance above the sills, and ou 
the opposite side from the ladder. The brake shaft to be 
placed on what is the left-hand corner of the car, when 
a person is standing on the track facing the end of the car. 
The ratchet wheel and brake pawl to be fastened to a 
suitable casting attached to the roof. A railing or guar? 
to be attached to the end of the roof of the car around the 
brake shaft. The center of the brake shaft to be 20 ins. 
from the middle of the car. Much complaint has been 
made of the present insecure and unmechanical method 
of fastening brake wheels to their shafts and some better 
way of doing it is needed. The Committee are not pre- 
pared to recommend uny other methed, excepting that 
in common use, that is, by a square end on the shaft and 
a hole of the same form in the wheel witha nut to hold 
iton. They do recommend though that nuts be secured 
by a split spring cotter above them. 

With reference to the height of the roofs of cars the 
Committee doubt whether at the present time it would be 
advisable to make any recommendations. The suggestion 
of the railroad commissioners of the State of New York, 
that a railing be placed along the edges of the roofs of 
cars, should also be considered and discussed by the Asso- 
ciation. The Committee hesitate about recommending 
the use of such railings, because it is said by the Massa- 
chusetts commissioners that accidents from falling from 


the sides of cars are very rare, and because it is un- 
doubtediy true that many accidents are due to very 
obvious defects which should be remedied at once. The 


Committee are not prepared to agree with what appears 
to be the inference of the Massachusetts commission, that 
because no one appeared before them to advocate any 
legisiation on the subject, that therefore there is no de 
mand for such protection, for the reason that those who 
need itthe most have not the time, ability. or intrepidity 
to appear before a commission of this kind to advocate 
their own cause. 

The Committee suggeststhat the matter of steps onthe 
pilots of engines be referred to the Master Mechanics’ 
Association for the consideration and action of that body, 
with the recommendation that that Association take some 
action to establish a standard for pilot steps which will 
diminish the danger complained of. 


REPORT OF COMMITTEE ON CAR HEATING, 


While it was the endeavor and intention to report 
upon ail the improved methods of heaiing cars, the in- 
terestand attention which is now being given to what 
mav be ca'led continuous heating, in an. ttempt bv the 
railroud companies to compiy with punplie sentiment 
and the legislat:ve action in some states, seems to have 
engrossed the general attention, and has been the sub- 
ject ofalitheintor ation that we are able to present. 

From the best iuforma'ion at the hands of vonr ee m- 
mittee there has been legislation on the question of car 
at ves in three states 

In Massachusetts a law was passed in 1887, which is 
brief in its terms, and as follows: 

“No passenger, mail or baggave car onany ra‘lread in 
this Commonwealth shall be heated by any method of 
heating orby anv furnaceor heater unless such method 
or the use of such furnace or heater shall first have 
been approved in writing by the bonrd of railroad com- 
missioners. provi-'ed, however, thatin no event shall a 
common stove be al owed inany sueh ear: and provided 
also, that any corporation may, with the per mission of 
such board, make such experiments in heating their 
passenger ears as said board may deem proper.” 

“Any railroad corporation violating any of the pro- 
visions of the preceding section shall forfeit asum not 
exceeding $500 

“This actshall take effect upon its passage. 

In New York aluw was passed by the legislature in 
1887. which reads as follows: 

“It shail not be lawful forany steam railroad doing 
buriness in this state, aft rthe first of May, 188, to heat 
its passenger cars on other than mixed trains by any 
stove or furnace kept inside the var or saspended there 
irom except it may be lawful in case of accident or 
other emergency to temporarily use such stove or fur- 
nave with necessary tuel. Provided that in cars whieb 
have been equioped with apparatus to heat by steam, 
hot water or hot air from the locomotive, or from a 
special ear, the present stove mav be retained.1o be 
used only when the car is standing still. And pro- 
vided, also, that this act shall not apply to railroads 
less than 50 miles in length, nor to the use of stoves of 
a pattern and kind to be app-oved by the railroad 
commissioners for cooking purposes in dining-room 
cars, 

Under this law the eompanies had until th's spring 
to make the required alt rations. 

In Michigan. also in 1887, the legislature passed a law 
by which it i- provided: 

“That on and after the first day of November, 1888, 
every railroad company owning or Overating any rail- 
road wholly or partially in this State shall make some 
effective provision against the burning of ears. in 
which passengers are carried, in some one of the fol- 
lowing or equally effective methods: 

“By having the heat for warming the cars outside the 
car, or by inclosing the heat in a closet or room made 
of boiler iron or some other material whi-h will afford 
equal protection against the car taking fire, and hy 
some device by which the fires wil be effectually and 
quichly extinguished. in case the car is overturned.” 

Some legislative action hs heen taken in Maine, 
but your committee failed to get a positive statement 
of the law, 

Tho subject has also been before the legislatures in 
Connecticut. Obio and [ilinois. aod the railroad com- 
mission of Towa have recommended some legislation 
outhis point. but no final action bad been taken in any 
of these States. 

In an endeavor to comply with the laws, as well as to 
conform to the pressure of public fe-line in the matter 
and to ascertain its real desirabili y.a number of rail- 
road ecompanivs have. from the tenor of their reports 
engaged in a series of costly and difficult experiments 


) 






and bave been persistently pursuing them in an at- 
tempt to solve a problemawh ch is a eompanied with 
more than usual diff ulties in its dtails A general 
result is shown in the tabulated statement appea:ted to 
this report. (The substance of this statement will ap- 
pear in our next issue.—Ep 

It is only fairt» the diferent systems represented in 





this statement to say that these inquiries were made 
during the past wioter, and that since that time many 
Importiot changes in the details bave been made with 








marked 


improvement. The e¢ mmittee regret that 

these changes were made so late in the season that 
thevare unable to give you definite information re- 
garding them, but call your attention to the lust col- 
umn of the statement as giving the views of the differ- 
ent ral road companies at the close of the past winter. 
The most prowinent features of con inuous heating 
ecommon to all systems are the couplers and pre-sure 
of steam to be used. The first has been very gener- 


ally discussed by the railway clubs of the country, and 
an eff ort nade by a committee representing the lending 
trunk lines of the east, to arrive at some standard 
prac'ice in this respect. an endeavor which is much to 
be commenued. From the fact that many systems 
prefer the metallic connection, and the ret irn sy-tems 
require a doutle connection and an additional train 
pire, the adoption of such a standard is likely to be 
only reached Ly a compromise, i! at all 

In regird to stesm 
helieve that there can be but on 
that it should be kept as low 
ture of a bigbly charged steim pipe ina 
passengers would prove quite 
called “ deadty var stove 





tressure. your e 


»opinion ir 
j 


8S possible 


mmmittee 
this matter, 
that the rup- 
ir fille | with 
as disastrous as the so 
aed toe eff et of bigh pres- 





sure steam escaping from the traps and rear of train 
pipes bas been comment:d on as very objectionable in 
its effect on the pa nt and varnish of the cars, as well 
as from cor densation about stw ions. 

A point upon which the committee laid some stress 
was in regard to the means provided for retaining heat 
in the car after the loeomot' ve or souree of heat was 


disconnected, This still 


appears to be «n Open ques- 
ton. All materials whieh are slow in giving up their 
heat, either from bulk or pnvsical properties. are 
eorrespondingly long in attaining the desired tem 





perature, so that to obtain one i 
the other. The retention of the 
the use of hot waer circulation, or adrum filled with 
brine, within toe steam pipe, seem to have b-eo the 
most general ways of accomp ishing this end. 


2 a sacrilice of 
wi hin the ears 





With appliances such a<« seem necessary to use for 
sucee ssful continuous heating iti« fair to expect occa 
tional failures of the apparatus. disabling it to such an 


extent as to prevent its use 
emergencies is still one 


To best provide tor such 
of the unsolved problems, 


Upon a subjeet so importint, about which there are 
so manv differences of opinion, as well as appareat 
differeners of result, your commitree are unprevared 
to make any definite reeommendations, and while 


regretting their inability to give vou more information 
on a subject of such general importance beg lerveto 
sugvest thatit be continued for investigation through 
out the coming year. Respectinily. 
FRANK L. SHEPPARD, 
R. D. Want 
KoRER’ MILLER ) 
Discussion was postponed. 


Committe 


REPORT OF COMMITTEE ON J 
THE BEST PHACTICE Fx 


URNAL LUBRICATION 
R ECONOMIZING OIL 


AND 


If the replies received from ovr circular of inquiry 
ean be taken as afaic indi-ation of the practice tiroaugh 
out the country, it is safe to say that vure petro- 
leum. or some product of dist Hation of petrol-um, is 
the basis for almost all oil used for journal (ul-ricvation 
on our railways, and thatsach o: is used without any 
further sdmixture with other ils on nearly one half of 
the rolling stoek, while Galena oil ix also used on 
nearly «one-half of the rolling sto-k and that a smatl 
minority onlv of our car ) urnals are labrivated with 
compounds of netroleum and other Oils or with grease. 

After diseussing the reasens for this choice at some 
length the Committee e »ntinues: 

We do not regard the solid wooden dust guards orthe 
solid vulcanized dust-guards as at all satisfacfo. y; there 
are, however, a number of elastic dust-guards whith 
ha:e been brought torward in the past few vears, some 
of which are worthy of attention and would doub less 
repay the railroads for using them, especially where 
they can be made to go into the dust-guard seat of the 
Master Car Builder's standard boxes. 

An examination of the roadbed of any piece of rail- 
road over Which a laree traffle passes, will convince 
any one that alarge portion of the oil used for lubri-a- 
tion is lest upon the track, and we do not think it ex- 
travavant to say that the major part of ali the oi used 
in journal boxes is soon Jost on the roaibed and 
wheels 

Car inspectors and oilers are so closely watched to lo- 
eate responsimiity for boxes which run hot that they 
are ob ized in many cases. for self pr tection,to pour 
oil into boxes which will not retain it, all dae to bad 
construction, 

It bas been pepular of late vears to allude to the 
American system of packing journal boxes as very 
erode and unsatisf ctory,and many attempts have ben 
made to introduce mechanical oilers, whieh would 
raise the oil from the boitom of journal boxes to the 
journals as needei; many of these are laudable at 
tempts to improve journs] lubrication, but your Com- 
mittee are of the opinion that none of these meth ods 
which they have seen are destined t» be superior to 
packing of good long woolen waste or similar packing 
inatight journal box. The mechanical viler requires 
a tighter box than the packing does,in order to pre- 
venta greater waste of oil, trom the nature of the case; 
the packing acts as an absorbent to keep the oil in the 
box to a certain’ extent wiie the mechanical oiler 
operates to throw the oil to all parts of the box, so that 
it will eventuslly disappear if there is any opening 

through which it can escape 

‘Yhe method of lubrication which hes been popular 
in England, and on the Ceontiuent, for a number of 
years, nimely. the use of grease in the upper portion 
of the box which would melt by the heat occasioned by 
friction and then would run by gravity to the journal, 
lnbrivating its parts. is perhaps a good method of lub- 
rication where petroleum cannot be had cheaply, but 
such a method of lubrication requires much more tre- 
quent attention to bearings than freigbt ears are apt 
to receive on account of the passages for lubrication 
becoming s*opped up, either from the wear of the 
j- urnal an‘ bearing, or from some foreign particles in 
the lubricant. 
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After reviewing the whole subject, your Committee 
is of the opinion that no greatar economy can be had 
in journal lubrication than by the use of petroleum or 
its products, either with or without admixtures of 
other oils or lubricants, along with a good elastic or 
spongy packing of wooien waste or material equally as 
good and used in a thoroughly tight and well con- 
structed journal box, made especially with a view to 
preventing the loss of tubricant and excluding foreign 
particles of dust from journal box. 

Jno. W. CLouD, 
H. RoBerts. 
J.N. LAUDER, 


The report on‘ How Uniformity of the Interchange- 
able Parts of Cars can be Brought About”, was then 
rea', which contained little of interest, being a sum- 
mary of the views of 17 roads, the purport of which was 
**by making an effort’’. 


eum 


CONSTRUCTION NEWS. 


Committee. 


RAILROADS. 


East of Chicago. 
Existing Roads. 


Ohio & Northwestern.—This Ohio company hast gone 
into insolvency and SaMuge. Hunt has been appointed 
receiver. 

Port Jervis, Monticello & New Yovk.—The Green- 
wood Lake & Port Jervis Railroad Company has been 
incorporated by Henry R. Low of Middletown, N. Y. 
und others to build a railroad from Port Jervis, the 
southern terminus of the P.J., M.& N. Y. R.R., to the 
terminus of the New York & Greenwood Lake division 
of the Erte railway. 

Dexter & Newport —Ground is to be broken next 
month on this Maine road, 

Sinnemahoning Valley.—Wm. E. Tencn bas the con- 
tract for building 25 miles of the extensions of this 
Pennsylv*nia road, J. A. SKELTON is General Superin- 
tendent, The genaral offices are at Buffalo, N. Y. 

Pennsylvania.—The Philedelphia Times of June 19 


says: “For sume time past Henry M. Houston has 
been quietly buying up farms in a direct line from 
Bryn Mawr to_Chestnut Hill and Holmesbure. Mr. 
Houston is a Director in the Pennsyl.ania Railroad 
Company. He has_ practically secured a belt of 
cou: try from Bryn Mawr to Holmesburg from a quar- 
ter ofa mile to a mile in width. Through this belt a 
railrond is to be constructed, running in a straight line 
from Bryn Mawr to Chestout Hill and thence to the 
New York Division at Holmesburg- The work of sur- 
veying bas already begun, and the new road will be 
eonstructed by an independent company, but will be 
operated by the Pennsylvania Railroad Company, the 
— as is the Pennsylvania Schuylkill Valley Rail- 
road. 


Midland Ry, of Indiana,—Locating surveys are in 
progress on the extension from Rockville to Waveland, 
Ind,, and contracts are to be let at once, 

South Pennsylvania,—A dispatch from Chambers- 
burg, Pa..to the Pittsburg Commercial Guzette says: 


‘The Chambersburg Board of Trade last night took 
favorable action upon a proposition to lay before the 
projectors of the South Penn railroad in Pittsburg 
a plan to change the route of the road so as to in- 
clude Chambersburg. The scheme is to induce the 
South Penn people to use the Harrisburg, Potomac & 
Baltimore, and Cumberland Valiey railroads, already 
builtand in operation between here and Harrisburg, 
and thus not be under the necessitv and expense of 
penaeg the fifty miles through the Cumberland 
alley, 

“The plan also includes the using of a part of the old 
Pittsbure & Atlantic line from here through Cowans 
Gap, thus avoiding the Koxburg and Kittanning tun- 
nel. The charter of the Pittsburg & Atlantic is owned 
by the South Penn, and it is argued that the saving by 
not building an independent line through the Cumber- 
land valley Would much more than offset the loss of 
the mouey already expended on the tunnel.” 


Wilkesbarre & Scranton.—A correspondent favors 
us with particulars of the construction of this short 
but expensive line recently completed at Scranton, Pa 
The line extends from Lackawanna Ave., in the city of 
Seranton to a connection with the D. & H.C. Co.’s R. R. 
near Minooka, 3.9 miles. The line was built for a 
double track and required a large amount of masonry 
and considerable bri¢ging, for its length. About 820,- 
000 Ibs, of bridge iron was usedin all. The contractors 
were: Bridges, Cofrode & Saylor; Grading and masonry 
Brodhead & Hickey; Depot Buildings, John Benore & 
Sons: Interlocking Signals, Allentown Rolling Miils. 

Lehigh Coal & Navigation Co.—Fngineer E. 8. 
Watney bas finished the preliminary surveys and lo- 
eation for a line from Phillipsburg to Belvidere, N. J., a 
distance of 12's miles. 


New Projects and Surveys. 

Brookfield.—This company has been incorporated in 
New York to build a railroad from North Brookfield to 
Brookfield, a distance of 6 miles, 

Boston & Quebec Air Line.—This company is to be 
incorporated in the Province of Quebec to build a rail- 
way from Cookshire, the terminus of the Hereford Ry., 
now under construction,to a point on the St. Lawrence, 
opposite Quebec. Frank Jones, of Portsmouth. N. H., 
is interested, The enterprise is in the Boston & Maine 
interest. 

Kinzua Creek &£ Kane.—Incorporated in Pennsyl- 


vania to build a railroad from Kane to Nelyville, 
McKean Co., a distance of 12 miles. 

Manchester & Portland.—The Manchester, Cuonn., 
Business Men’s Association has voted to have the route 
of this proposed line surveyed at once. Mr. N. T. Pot- 
SIFER, of Manchester, is interested. 

Elkhart & Western.—H. E. BuCKLEN, of Chicago, 
has been elected President of this Indiana company, 
and C. H. WincuzsteR, of Elkhart, Treasurer. 

South Norfolk,—The first sod of this Canadian road 
isto be turned on July2. The line is to run from Port 
Rowan to Simcoe, 17 miles. 

SOUTHERN 
Existing Roads. 

Nashville & Knoxville,—Tracklaying has been com- 
pleted from Lebanon to Gordonsville on this Tennesee 
roa‘i and trains will be running to Carthage by July 4. 

Oxford & Durham.—Tracklayers are at work on 
this road from both ends and it is expected that the 
work wiil be completed by the middle of July. 

Central Railroad of Georgia.—Op the Eufaula & 
East Alabama extension. grading is completed from 
Clayton to Ozurk, Ala, a distance of 40 miles, and gbout 
20 miles of track have been laid. 

Nashville, Chattanooga & St, Louis,—It is rumored 
that the managers contemplate the construction of a 
braneh from Tullahoma, Teon., to Lynchburg, about 
10 miles. 

Roanoke & Southern,—This Virginia company is 
just closing a contract with the Roanoke & Southern 
Construction Co. for building its line. 

Kansas City, Memphis & Birmingham.—The 
company has made a proposition to the eity of Colum- 
bus, Miss., in reference to tne proposed extension to 
that point from Aberdeen, mentionedtwo weeks ago. 

Georgia, Southern & Florida.—Grading is com- 
pleted to Valdosta, 168 miles from Macon, with the ex- 
eeption of a short gap of ten miles. The tracklaying 
has reached a point 45 miles from Macon and is in pro- 
gress atthe rate of a mile a day. 

Ohio Valley.—At a recent meeting of the directors it 
was voted to extend the road to Evansville, Ind., and 
south from Princeton, Ky., as soon as possible. 

Louisville Southern.—The final locating survey on 
the line from Lawrenceburg to Lexington is nearly 
completed and grading is to begin at once. 

St. Augustine & Sea Coast.—This Florida road is 
being rapidly graded and is to run to Dayton, New 
Smyrna and Titusville. 

Louisville & Nashville —Tracklaying isin progress 
on the Huntsville extension of the Birmingham Min- 
eral Railroad. 

New Projects and Surveys. 

Atlantic, Atlanta & Great Western.—Surveys are 
in progress on this Georgia road under Chief Engineer 
W.H. Pryor, President Gro. T. Fry is marketing the 
bonds to raise funds,and if successful expects to let 
contracts in a short time. 

Leesburg & Lake Region,—This company has been 
organized in Florida to build a railroad from Leesburg 
around Lake Griffin and from Lake Harris to Sumter- 
ville, Sumter Co.,, and to Astatula and Lake Apopka, 
M. E. BaRnetT, of Leesburg is President; and C., 8. 
NoBLE, Chief Engineer. 

Decatur, Chesapeake & New Orleans,—A dispatch 
from Shelbyv.lle, Tenn., to the Nashville American 
says: 

“ Dr. C. Sanpusky, President: W. A. Frost, Secre- 
tary; A. A. MoCoRKLE, General Manager, all of this 
city, and Col. J. H. HoLMAN, director, of Fayetteville, 
leave this afternoon for New York City, to confer with 
the moneyed magnates of Wall Street and adjustali the 
minor details of the Decatur, Chesapeake & New Or- 
leans Railroad. The outlook for this road is now 
brighter than at any time since the inception of the 
project. The trip of our local railroad men simply 
means that the arrangements and plans are all com- 


plete save minor details, which will require confer- 
ences with the New York parties to finally settle.” 


Birmingham & Vernon Mineral.—Incorporated 
in Alabama to build a railway from Vernon to the 
Kansas City, Memphis & Birmingham Raiiroad, a dis- 
tance of 10 miles. 

THE NORTHWEST. 
Existing Roads. 

Nebraska,—The report of the State Board of Equal- 
ization, Which assesses the railways of the State for 
taxation, shows a total mileage of 4,902 miles. The 
assessed valuation varies from $3,000 to $12,000 per mile, 
and the total valuation is $28,574,431. 

Wisconsin Central.—This company has filed with 
the Wisconsin Secretary uf State notice of intention 
to extend its line into Ashland and frum Marshfield to 
a point on the Wisconsin & Minnesota R. R., in Chip- 
pewa county, a distance of 65 miles. 

Manitoba & Northwestern,—P. D. Mann, of Winni- 
peg, has the contract for the extension from Langen- 
burgh to Sterling, about 25 miles. It is thought that 
the company will soon begin work on an extension 
from Portage la Prairie to Winnipeg. 

New Projects and surveys. 

St. Paul, Black Hills & Pacifie.—It is stated that a 

preliminary survey is to be made for this proposed line 





to run from Dickinson or Mandan on the Norther, 
Pacific, to the Black Hillse L. G. JoHNSON of Aberdeoy 
is General Manager. 

Pawnee,—This company has been incorporated jp 
Illinois to build a railway from Taylorville, to a poip: 
on the St. Louis & Chicago Railroad midway bet woey 
Glenarm and Divernon, Sangamon Co. The ineorporg. 
tors include CHas. Kerr, JOHN F. ARMSTRONG and 
CoLuMBUs WuiTe of Springfield, and C. E. CLayroy ¢; 
Pawnee. 

Sioux City & Northern,—Surveyors are at work op 
this line between Slayton, Minn., and Luverne. 

St, Paul, Minneapolis & Manitoba,—W ork is in pro. 
gress on the piers for the bridge near Granite fa\\s 
Minn., onthe Willmar & Sioux Falls extension. Tracy. 
laying on this line has begun, and is also in progress 
on the Eastern Ry. of Minnesota, the extension of th. 
Manitoba system to Lake Superior. 

Minneapolis, St. Paul, & Sault Ste, Marie.—T). 
instrument consolidating the Minneapolis, Sault Ste. 
Marie & Atlantic,the Minneapolis & Pacifio and the 
Aberdeen, Bismarck & Northwestern companies has 
been filed in Minnesota. The capital stock of the eon- 
solidated com panies is $21,000,000. 


THE SOUTHWEST. 
Existing Roads. 


Texas & Pacific.—A survey is in progress for a 
branch road from Plaquemine, La., down the bayou » 
miles to reach deep water and connect witn a steamer 
line. 

Mississippi River & Bonne Terre.—Track has been 
laidon this Missouri road for a distance of abouts 
miles from Bonne Terre. J. H. Serviss of Bonne Terre 
is Chief Engineer. 

Kansas City & Pacijic.—On the extension from 
Selma toward Paola, Kan., about 4 miles of track have 
been laid, 

Marshall, Paris & Northwesten.—Grading is we! 
advanced on this Texas road from Paris toward Mar- 
shall for a distance of 30 miles, and from Marshal! 
toward Paris a distance of 15 miles and work is to be 
pushed rapidly forward. 

San Antonio & Aransas Pass.—This company 
has absorbed the Waco & Brazos Valley enterpri-e 
which had secured some local aid and made some sur- 
veys for a line of railway from Waco south to Cameron 
Tex. 


Missouri Pacifice.—The Jefferson City, Boonyille & 
Lexington branch has been completed to Boonville 
Mo., making 50 miles of track laid since the beginning 
ofthe year. Surveys afe reported in progress between 
Lamar and Springfield, Mo, 

St. Louis, Kansas City & Colorado,.—A ress 
dispatch from Ft. Scott, Kan., states that the directors 
of this company have voted to ratify the issuance of a 
deed of trust tothe Santa Fé company to the amount 
of $25,000 per mile, the proceeds vo be applied to the 
payment of the existing line and the construction of 
the road. 

St. Louis, Arkansas & Texas.—A line is projected 
by this company from Arthur City, Tex., on the Red 
river via Mt. Pleasant and Jefferson to Shreveport, La. 
Avents are working up local aid and rights of way. 


New Projects and Surveys. 

New Orleans Belt.—The managers of the railway 
lines terminating at New Orleans recently held a meet- 
ing with the city council to consider the matter of a 
proposed belt line for freight transfers. There was a 
unanimous expression in favor of the project. 

Kansas City, Arkansas & New Orleans.—The sur- 
vey of the division between Pine Bluff and Monticello 
has just been completed. Geo. W. WituitiaMs of Little 
Rock is locating engineer. 

Houston, Central Arkansas & Northern,--Gra- 
ding is to begin at once on the division between Monroe 
and Bastrop, La. W. A. Bricut is Chief Engineer with 
headquarters at Monroe, La. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 

Mexican Central.—General Manager EDWARD JACK- 
son informs us that the mileage laid on the Guadala- 
jara branch prior.to Jan, 1, 1888, was 66 miles, instead of 
61, as given in our last week’s summary. The re 
mainder of the branch,,101 miles, was laid between 
Jan.1, and April 30 of the present year. Grading is 
now in progress between Aguascalientes and Salinas, 
62 miles, and surveys are being made from Salinas to 
San Luis Potosi, 64 miles. 

Oregon Ry. & Nav. Co.—At the annual meeting at 
Portland, Ore.,’J une 18, the old board of directors were 
re-elected,andjthe policy of building the extensions on 
which work has recently begun was confirmed. 

Seattle, Lake Shore & Eastern.—Eighteen carloads 
of steel rails were shjped to this Washington Terri- 
tory company on June 16, from the steel works at 
Pueblo, Col. These are said to be the first steel rails 
ever shipped totbe Pacific Coast from a manufactory 
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west of the Missouri river. Other shipments are soon 
to follow. 

Union Pacific.—The Union Pacific, Lincoln & Colo- 
rado Ry. has been incorporated in Colorado by officers 
of this company to build a railroad from the Kansas 
state line to Denver with various branches to Colorado 
springs, Canon City and the southern part of the State. 

st. Paul, Minneapolis & Manitoba.—On the Mon- 
tava Central line from Helena to Butte about 45 miles 
of track have been laid. The 28 miles which remain 
will be completed by the middle of July. 


New Projects and Surveys. 


Arizona & Southeastern.—The city of Tombstone, 
Ariz., has subscribed $20,000 to this enterprise. 

Olympia, Black River & Chehalis.—This Wash- 
ington Territory Company has for its incorporators, 
5. G. Simpson, Jas, K. MuRPHY and GeEo. Simpron, of 
Seattle. 

Mexico.—A pre-s dispatch from the city of aayeine 
June 16 says: “A concession has been granted, 
liberal terms, for a railway from the important mining 
Town of Pachuca to Fort Tampico, the future Gulf 
terminus of the Central Railway. If this road is built 
it will give a very direct rail route from Tampico to 
this city. Ao important railway contract bas been 
signed here, whereby the Mexican National Railway 
Construct on Company agrees to begin work in Uctober 
on the railway from Armenia to the City of Colima, 
The State of Colima subsidizes the line oe yendently 
of the Federal Government. 't is proposed to push 
the line on to Guadalogaia. Money for this project is 
already on deposit here.” 


Pleasure Beach & Los Angeles Belt.—Incorporated 
in California to build a railroad 60 miles in length in 
Los Angeles Co. The directors are J. B. Ratston of 
San Francisco, GEo. Couper of Drxon, and J.W. GREENE 
ot Sacramento. 

Salt Lake City & Los Angeles.—Incorporated in 
California to build a railroad from Los Angeles to Salt 
Lake City, ranning through the State ot California for 
950 miles, by Isaac TRUMBO, ALEXANDER BapLam, WM, 
H. Baown and Geo. BuRGEss. 


RAILWAY CONSTRUCTION IN (888. 


(See Map in Last Issue). 
The following list, made up from our construction records, 
shows the track laid from Jan. 1, of the present year to 
date, or practically for the first 6 months of the year. We 
again request that any errors and inaccuracies which our 
readers may note in the above list, especially in regard to 
extensions which are now completed, be brought to our 
attention at once. For the summaries of work in the 
different States and sections see our editorial columns. 


COMPANY. MILES. 
eg 

Brockville, Westport & S M. Lyn to Brockv’e. 5. 

Cen. New Brunswick. co owen F _— aon 10. 

Chatham, At Chatham, N. B.. éuathun ses 2, 

Massachusetts, 

Boston, Winthrop & Shore. In Winthrop.......... 2. 
New York, 

Brooklyn, Bath & West End. Coney Island to 

TT (dadk ncnchbie dks sbdatn tAORNESs ane -400004 2. 

Grand Trunk. To Massena Springs ..............- 8. 

Lackawanna & Pittsburg. To Hornellsv ilie. bpeveee 10, 
New Jersey. 

Williamstown & Delaware river. Glassboro’ to 
PE adn gn on bbb cabsccedeéudecddntsdéeceses 6. 
Delaware. 

Philadelphia, Wilmington & Balt. At Wilmington. 11. 
Maryland. 
Baltimore & Ohio. To Savage Factory ............ % 
Pennsylvania. 
C.R.R. of N. J. (Wilkesbarre & Scranton). Mi- 
SOG Se TIE woe: ccccnadenecguncnecsceesesece 4. 
Lehigh Valley. Fairview to Pleasant Valley . 12. 
Pitts., Shenango & L. Erie. Greenv’e to Amasa.. 3.5 
Ohio, 
— Col. & Northern. Run to spewent.. we 4. 
Penn. itts., Cinn. & St. L.) To Hamilton.. 18. 
Zanesv’ & Ohio river. Waterford to Harman.. 22, 
Indiana. 
Midland Ry. of Ind. Ladoga to Brown's Valley.. 10.. 
Michigan. 
&Nosthwestern. Ishpeming to Michigamme 
-— _ Dodcccccocccccceses cocscececesseccesccs 6S 
Der, a naing & No'n. Bet. Grand Ledge and - 
Toledo, Saglaaw & Mack. ‘Bet. Durand andi E.Sag. 2%. 


Virginia, 


Norfolk & Western. Clinch Valley Extension...... 15. 
SEU SIE cucnccccasaebetinsenatescccace ED 


North Carolina. 


Cape Fear & Yadkin Val. Pilot Mt'n. to Mt. } Atv. ls. 
urham & Oxford. Between Oxford and D 25. 
Gan Car. & No’n. Monroe, N. Gx to Chester, 8 C- 50. 
Seaboard & Roanoke, Cameron to’d cocee 4. 
Suffolk & Carolina, Chowan to Montrose ng 2. 
Wiumington & Weidon. Scotland Neck, south.... 5. 
Wilmington Sea Coast. Wilm’t’n to Wrightav’e.. 10. 


sSeuth Carolina. 
Knox’ve & W’p. near Green edgoces 2, 
Char’n, Ginn. & Ohic. Bad ms track to Catawba Aver 18. 
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Georgia. 


Atlanta & Florida. Toward Ft. Valley « & 


Chattanooga, Rome & Columbus. ( “hat. ‘to Rome. - 
Cedartown to Carrollton ..... . 
Covington & Macon. Monticello toward. ‘Athe ms.. 2%. 
Ga. So'’n & Fla. Between Macon and Valdosta. Mi, 
Florida. 
Orange Belt. Tarpon Spr. to Clearwater...... ’ 14. 
St. Aughstine & Palatka. At Palatka... .......... 15 
Suwanee River, Hudson to Ellaville ............... 17.8 
Western of Fila., Belmore, west.... .. ........ 15 
Alabama, 
Anniston & Cinn. Attala to Cove Creek............ ll. 
Alexandria to Duke’s..... 6. 
Cen. R. RK. of Ga., Bet. Goodw: Ate! r ‘and Birmingh um 23. 
Between Dayton and Ozark. ‘ ‘ ). 
Louisv’e & Nashv’e. Gate City Extension........ 3 
(Nashv'e, Florence & Sheffield.) To Florence 11.5 
Kan, Cy. Mem. & Bham. Ensley Jc. to Bessemer 11. 
Mobile & B'ham. Wilson to Turkey Creek, 15. 


) 
RKome & Decatur, Bet. Rome,Ga.,and Decatur, Ala. a. 


Sheffield & Birmingham. To Jasper............... 33.5 
Mississippi. 

Gulf & Ship Island, Biloxi river, north............ 15. 
Tennessee. 

Louisv’e & Nashv’e. Shoal Creek to West Point... 2. 

Nashvy’e & Knoxv’e. Lebanon, east................ 2. 

Nashv’e & Tellico. At Athens..................... 2. 

Nashv’e, Chat. & St. Louis. pote to Bon Air.... 6.7 

Tennessee Midland. Memphis, east. gaweses. a 

Troy & Tiptonville, Rives, west. de tagts 2. 

Walden’s Ridge. ¢ ‘linton to Oliver Springs. Faseeraes Lb. 
Kentucky. 

Louis’ve & Nashv’e. Barbourv’e to Pinev’e....... 16. 

Louisv’e, St. L & Tex. Owensboro to Hawesv’e. 28. 


Louisv’e Southern. Bet. Louisv’e & Harrodsb’g 77. 
Maysv’e & Big Sandy. Bet. Maysv’e and Ashland, 25. 
Maysville toward Cincinnati., Ee a 10, 


Chicago. Burl. & Q. Bet. Walnut Je. 


- Streator 30. 


Grand Trunk Je. Elsdon to C, & W. 1. Je......... 4. 
Illinois Central. Roc kford, east, sccse 
Jacksonv’eSo’e’n. Driver's to Mt. Vernon. ° 5. 
Lake Erie & W’n. Bet. Bloomington and Pe oria. 15. 
St. Louis, Alton & Spr. Alton to Elsah,........... 13. 


Wisconsin. 
Lake Geneva to Williams Bay 6. 
Blanchardy’e to Dodgev’e 22. 
Minnesota. 
Tower to Ely 21. 


Chicago & No'w'n. 
Ili. Central. 


Dul. & Iron Range. 


Minn., 8. Ste., M. & Atl. Vadnais Park to St. Paui 5.5 
Nebraska. 
ae A 23. 
No Pac. Lawrence to Hastings................... 26. 
Between Talmage and Crete.................... a, 
Missouri, 


Cape Girardeau So’w'n. Wellsdale to Chaonia.. 2.5 


Chicago, St. Paui & Kansas C ity. To St. Jose ph... - 
Kan. Cy. & So’n. Het. Kan. City and E. Lynne. 48, 
Kan. Cy., Ft. Scott & Gulf. Current River branch 40. 
Miss, River & Bonne Terre. Bonne Terre, east... . 3. 
BO, PU TH I cok assdeccicicctcctcccccse RR 
Kansas. 
Burl, & Mo. River. _B’akeman to Wano..... .... 35. 
Chic.,Kan, & Neb. E.line Meade Co..to State line 64. 
Kansas City & Pacific. Selma to Vance....... ... 4, 


Indian Territory. 


Mo. Pac. (Kan, & Ark. Val.) Van Buren, Ark., 
toward Waggoner, Ind. Ter... .........+.+e000es 48, 
Arkansas, 
8t. L., Ark. & Tex. Quapano Lake to Argenta.. 32. 
Canfield to Shreveport, La.....--..eececeeeevee 47. 
Louisiana, 
East t Lostsiane. Abita Spr. to Covington........ 4. 
No. & So. Gibsiand to Homer........-...+.+. 20, 
Texas, 
Ft. Worth & Denver City. .Washburne to Pan- 
MOED CEH so <c cccccesrccsectencsctecsescovcsecsoce 16, 
St. Louis, Ark. & Tex. Remerto Fort Worth..-.. 41. 
‘Yex. & Pac. Strawn to Palo Pinto wines...-.... 4.5 
Tex., Subine Val. & No’w’n. Beckv’e to Carthage 10. 


Montana. 


» Minn. & Man. Gt. FallstoSand Coulee.. 16. 
i Je. to Marysv ille.. 
Helena toward Butte.. 


Washington Ter. 








No. Pac. (Spokane & Palouse.) To Genessee, Id. 14. 
seattle, L. Shore & E’n. Snohomish Je. to Earle 6- 
Oregon. 

Ore. & Wash. Ter. fendicton to Wallula and 
Branch to Centreville. 50, 

Fortiges & Willamette Valley. Tn Portland and 
t Dundee Juuction..... hebioedidddvésesssecesecs 2. 

California. 
Atch.. Foo. &8.F6, (Cal, Cent.) Perris to San 
TORABUWe ec cccccccccccccccecce: cece Ovcccccoves . 19.4 
Inglewood to Redondo Beach.....-+++-+se++0000: 10. 
6.9 miles west of San Bernardino to Montrose 6. 
Chino, Valley. cmine £9 Ontardo....-secceseceeee . of 
gan Piego at Ole tay. La Prog. teens 2. 
ranel ac. Pacheco to 12. 
aan Gabrivi Vailey. ‘Monrovia to Kemona..- * 
c. Napa river to Santa Rosa.. 34. 
bingle Springs to Placerville. . : 12, 
ABOBR, GOR oc ccccecvccccccccccccccsccccccces 65. 
DM MOTE scccce cececcesccess eecedeces, seme 13. 
Willows, west baecee ditnatbesiatienend Ss aaeee 20. 
Colorade, 
Denver & Rio Grande. Florence to Coal Creek.. 3. 
New Mexico. 


Trfattad to texas 


th of 
Bate finds ese rene 


+e eee eeeeeeee 


125.38 


Jacobson, 
company, 


Contracting. 


Reservoir.—The Albina Water Co., of Albina, Ore. 
has awarded the contract for the new reservoir to Wm. 
at $1,850. Geo. Goop is President of the 


The Clatsop County Road & Construction Co. has 
been incorporated at Astoria, Wash, Ty., by J.G. Hut 
TEB, C, W. FuLtTon and others. Capital stock. $10,000. 


Railway Contracts — Eastern.—P. Brennan of Du- 
luth. Minn., has the contract for laying track on the 
Vastern Ry., of Minnesota. Plans have been prepared 
for warehouses and round houses at West Superior. 

Tennessee & Coosa.— Danforth & Armstrong, of Bir 
mingham. have a contract amounting to about $1,000,000 
for grading, masonry and bridging on the uncompleted 
portion of the old road from Gadsden, Alu 
vilie, 36 miles; and the extension to 
40 miles, 

Atchison, Topeka & Santa Fé.—Ricker & Lee, of 
Galveston, Tex., have the contract for the 
from San Angelo to Ballinger at $49,000. 

Georgia Pacific.—Contracts have 
follows: MeLaughlin Bros., Rome, Ga. 
& Copening, West Point, Miss.. 9 miles: Jas. Sullivar 
Selma, Ala., 12 miles: Dunn Bros,, Birmingham, Ala., 
7 miles: Copening Bros., Selma, Ala., 10 miles; Wm. 
Furguson, Union City, Tenn., 19 miles; John D. In- 
man, Troy, Tenn., 16 miles. Total, &3 miles, 

Grand Trunk .—James A. McMahon, W. M. Shea and 
A. Begy have been awarded contracts for 17 miles 
of double track work from Coteau to Lancaster, near 
Montreal. The amount of the contracts is about $150,000. 


Cast Iron Pipe and Specials.—The following pro- 
posals for 23 net tons of 12 in. straight water pipe, 155 
tons of 10-in., 125 tons of 8-in., 200 tons of 6-in., 50 tons 
of 4-in,. and 2,700 lbs. of special castings, have been re- 
ceived by the Executive Board, Rochester, N. ¥.: New 
Philudelphia Pipe Works, New Philadelphia, O. $26 f er 
ton for 12 and 10-in. pipe: $26.75 for 8, 6,and 4-in.; total, 
$17,066.75. Lake Shore Foundry, Cleveland, O., $26.70, 
$27, $27.50, and $28 for 12, 10, 8 and 6-in. pipe; 2% cts. per 
eastings, $17,299.10. Donaldson Iron Co., Emaus: Pa., 
$26.26 per ton for pipe: 2% cts-, per Ib. for castings,’ $17,- 
526.43: Jackson & Woodin Co., Berwick, Pa., $26 25 for 
pipe, 2.4 cts. for castings, $17,526.75. Buffalo Cast-Iron 
Pipe Co., Buffalo, N. Y., $26.25 for pipe, 2% cts. for cast- 
ings. $17,553.75. Charles Miller & Son, Utica, N. Y-, $27 
for pipe, 2's cts. for castings, $18,036. Addyston Pipe & 
Steel Co.. Cincinnati. O., $27.70 for pips, 2 ets. for cast 
ings, $18,351.10. Warren Foundry & Machine Co.. Phil 
lipsburg, N. J., $27.60 per pipe, 2/5 cts. for castings, $8,- 
404.92. Mellert Foundry & Machine Co.,.Reading, Pa.., 
$27.20 for 12 and 10-in. pipe; $27.60 for 8 and 6-in., $32.60 
for 4-in., 2% cts. for castings, $1%,668.10. Kk. D. Wood & 
Co., Philadelphia, Pa., $28.10 for pipe. 2%: ets. for cast- 
ings, $18,743.30. McNeal Pipe & Foundry Co., Burling- 
ton, N. J., $28.50 for pipe, 2% cts. for castings, $19,034.25, 
Detroit Pipe & Foundry Co., Detroit, Mich., $29 for pipe 
2.35 ets. for castings, $19,281.50. The contract was 
awarded to the Buffalo Cast Iron Pipe Co. 


. to Gunters- 
Huntsville, 


extension 


been awarded as 
. 10 miles; Gibson 


Geo. 


Asphalt Paving.—The Department of Awards, Pitts- 
burg, Pa., bas awarded the contract for paving Dia- 
mond Square with vnicanite asphalt to Booth & Flinn 
at $3 39 persq. yd. 


Gas Works.—Only one bid for the contract to sup- 
ply the city with an extra amount of gas was received 
June 5 by the mayor ot Philadelphia, Pa. ‘‘he bid was 
from the Philadelphia Gas Improvement Co.; Presi- 
dent, Wm. L. ELkrns,Jr.; Treasurer,Geo. D. WIDENER 
and offered the city the choice of four different proces- 
ses. The following table briefly summarizes the fig 
ures contained in the bid, all of them being for water 
gas. 


Price per Roy-'Candle Carbonic Cost of 

















1000 cu. ft. alty. Power. Oxide. Works. 
Flannery 
Process .. 45 cts. 2 22 22% $250,000 
Springer 
&Jereomy 42 cts. 2 22 23% 465,000 
Hanlon & 
Headley-. 37 cts. as 22 22% 275,000 
Tassie 
German- 
ousky:.-- 500,000 


48. cts. 34a 30 22% 





The Flannery system is now in operation in New 
York, Chicago, Middletown, Norwich and Duluth; the 
Springer & Jereomy in Chicago, Lima, 0O.; San Fran- 
cisco and other places; Hanion & Headley in Chicago, 
Flint, Mich., Gourd Island and Buffalo, and the last on 
the list in the New York Equitable Gas Works and in 
Buffalo. The Flannery Gas Co. sent a communication 
stating that it claimed the right to control the Flannery 
patents and would bring suit if a cont.act for this pro- 
ces8 was awarded to the Philadelphia Gas Improve- 
ment Co. 
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Artesian Wells.—W.H.Fo1Guvm, of Riddleville, Ga., 
ecntemplates puiting down an artesian well and wants 
prices of tools, pipe, plant, ete. 


Street Railway.—The Metallic Street Railway Con- 
struction Co., of Albany, N. Y., has the contract for 
building a street railway at Seranton, Pa.. for the 
South Scranton Electric Ry. Co. 

Colorado State Capitol.—The contract for the stone 
and brick work on the new capitol at Denver, Col., was 
awarded June 5 to Geddis & Seerie, of Denver, at $700,000. 
Other contracts will be let later on. GEorGE T, CLARK 
is Secretary of the Board of Capitol Managers. 


Dummy Railways.—At Milledgeville, Ga., a com- 
pany has been organized to build a3 mile dummy line. 
Contractors for track and equipment should address 
J. W. McMILuan. 

At Anniston, Ala.,, the Aderhold Park & Dummy Line 
Co. will build aline to Aderhold Park. Work is to be 
commenced shortly. 

Depot.—The contract for the new union depot at 
Springfield, Mass., has been awarded to Norcross Bros., 
of Worcester. Mass. The Boston & Albany KR. R. Co., 
will spend $500,900 to $600,000 on the depot and other im- 
provements, add the depot will also be used by the 
Connecticut River: New York, New Haven & Hartford. 
and New York & New England roads. 

Irrigation Canals.—The Land & Water Co., of Traver, 
Cal., received proposals from C. N. Wright, of Hanford, 
Tulare Co., Cal.; F. Stevens & Sons, of Fresno, Cal., and 
W. R. Nell, of Traver, Cal., for the construction of its 
latest canal. The contract was awarded to W. R. Neil. 
Bids generally run from 5 to 10 cts. per cu. yd. 8, F. EARL 
is Secretary of the company. 

Oil Pipe Line.—The great pipe-line of the Standard 
Oil Co., which is to convey oil from the Lima fleld to 
Chicago, is moving along at a rapid pace. The pipe- 
layers have reached the vicinity of Laketon, Ind.,, 
where one of the pumping stations is to be located. and 
where it is understood the company will erect large 
buildings. 

Court House.—The Board of County Commissioners, 
Denver, Col., have received plans, specifications and esti- 
mates for a court house and jail from the following 
architects: O. Bulow, Denver, $120,000; F. C. Eberley, 
Denver, $190,000; F. E. Edbrooke & Co., Denver, $197,288; 
Jackson & Belts, Denver, $209,000; William Lang, Denveis 

225,535.15; James Murdock, Denver, $237,793; R. 8. 
Roeschlaub, Denver, $379,414.95; P. J. Pauly, Longmont, 
Col., $406,700. 


Pipe Laying.—The following proposals for laying 
water-pipe have been received by the Board of Public 
Improvements, St. Louis, Mo.; and the contract has 
been awarded to Patrick O’Donne!l: 








Pat. O’Donnell | Fruin-Bam- 
brick Con. Co, 


price|amount- price; amount. 











240 ft. of 48-in. pipe... | 2.65 |$ 606.00 2.76 |# 618.00 
4800 ft. “ 36-in, “* ---- 1-60 | 7680.00 1.80 








| 8640.00 
100 ft. “‘id-in, “* oo. -30 30 00 35 | 35.00 
soft. “ 8-in, “ ..- -25 12.50 -28 | 14.00 
Joo ft. “ 6-in. ‘°° ..-. | .20 20.00 -22 | 22.00 
5 fire plugs set.....- 10.00 50.00 7.00 35.00 
1500 ibs. of wrought- | 
iron straps and bands, .07 105.00 | .07 | 105.00 
Websak cccesccvessesce $8,533.50 '$9,499.00 


Bridge Contracts.—Saco, Me.—The Berlin Bridge 
Co., of East Berlin, Conn., has the contract for an iron 
br dge to replace the Gooch Island bridge between Bid- 
deford and Saco. It will be completed by July 1, 

Warren, Mass,—The Berlin Iron Bridge Co., of East 
Berlin, Conn,, has the contract for the iron bridge at 
West Warren. 

Ocean Grove, N,J.—The Pittsburg Bridge Co., of 
Pittsburg, Pa., has the contract for two iron bridges 
over Wesley Lake, for the Ocean Grove Association, 
connecting with Asbury Park. 

Frederick, Md.—The Smith Bridge Co.. of Toledo, 
O., bas the contract for a bridge across the Potomac 
river at Point of Rocks; it will be 1.4 0 ft. long and 16 ft. 
wide, and will cost $45,000. The bridge is for the Po- 
tomac Bridge Co.; President, Jos. D. Baker. of Fred- 
erick, Md. 

Gaysport, O.—The Smith Bridge Co., of Toledo, O., 
has the contract for new spans of the Gaysport bridge 
to replace those destroyed by the storm recently. The 
contract price is $9,995. The company bid $6 700 fora 
wooden bridge, and the Mt. Vernon Bridge Co., of Mt. 
Vernon, O., bid $10,850 for an iron structure. 

Wilmington, N,C.—The Edge Moor Iron Co., of Wil- 
mington, Del., has the contract for a bridge over the 
Cape Fear river, and another over the North East river 
both for the Wilmington Railway Bridge Co, The 
former is completed and work is in progress on the 
latter. 

Oxford, Ala.—The Birmingham Bridge Co., of Bir. 
mingham, Ala., and Geo, H. Crofts, of Atlanta, Ga., 
bave contracts for bridges at $2,930 and $3,250 respect- 
ively, 
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Columbia, Ala,—The Atlanta Bridge Co., of Atlanta, 
Ga., has the contract for a bridge 300 ft. long, across the 
Chattahoochee river, for the Georgia Central R. R. 


Tampa, Fla,—The King Iron Bridge & Mfg. C.., of 
Cleveland. O , has the contract for the bridge over the 
Hillsborough river. 


Greenwood, Miss.—The New Jersey Steel & Iron Co., 
of Trenton, N. J., bas the contract for an iron draw- 
bridge over the Yazoo river for the extension of the 
Georgia Pacific R. R. 

Austin, Minn,—Horace E. Horton, of Rochester 
Minn., has the contract for three iron bridges for the 
county commissioners, 

Argentine, Kan,—The Rosedale Iron Co. has the 


contract for the new county bridge across the Kaw 
river. 


Sewers,—Lancaster, Pa.—The following proposals 
were received June 18 by the Street Committee :—North 
Queen St. sewer, 494 ft. long, 24 ins. diameter, 10 ft. deep ; 
C. W. Schwebel, $500; John Kendig, $569; Kitch & Smith, 
$766; Bernard Malone, $1,482. The contract was awareded 
to C. W. Schwebel.—— Duke St. sewer, 1,609 ft. long, 36 ins. 
diameter, 9 ft. deep, 9 inlets,3 manholes; John Kendig, 
$2,482; 1. F. Stauffer, $3,016; Kitch & Smith, $3,330; 
Bernard Malone, $5,479. The contract was awarded t® 
John Kendig, Bernard Malone’ has just completed an 
intercepting sewer in the northeast section of the city, 
2,238 ft. long, 6 ft. diameter, $7 per lin. ft.——S. C, SLay- 
MAKER is City Engineer, 


Street Work.—Holyoke, Mass, The Highway Com- 
mittee opened bids recently for laying 15,000 sq. yds. of 
paving. The pfices ranged from 17}: cts. to 334% cts. 
per sq. yd. 

Brooklyn, N, ¥.—The following proposals for grad- 
ing and cobblestone paving have been received by 
Joun P. ApaMs, Commissioner of City Works: On Ivy 
St.; Henry A. Nolan, $3.69 per lin. ft. Thos, McDonald: 
$3.63; Henry Mogk, $3.19: John Hickey, $299.—On 
Bleecker St.; Henry A. Nolan, $6.13 per lin. ft.; Henry 
Mogk, $5.99; John J. O’Brien, $5.75 per {t.—On Brax- 
ton St.: Patrick O'Hara, $3.49. 


Detroit, Mich.—Tbhe Board of Public Works has 
awarded paving contracts as follows: Talbot Paving 
Co., $10,448.91; S. R. Thompson. $3,727.93; Eugene Rob- 
inson, $17,827.98. 


St, Paul, Minn,—The Board of Public Works has 
awarded the contract for grading Macalester Ave. to 
James Kavanaugh, at $10,490.— The engineer's esti- 
mate for pine block paving on Kent St. is $7,504. 


Sewers. — Chicopee, Mass.—The Selectmen have 
awarded the contract for laying 1,000 ft. of 21-in. pipe 
sewer on Front St., to M. J. Lynch, at 68 cts. per ft. 
Other pipe sewers will be laid. 

Brooklyn, N. Y.—The following proposals for a sewer 
in District No. 37, have been received by Joun P. ADAMS, 
Commissioner of City Works: John 8. Bogert, 12-in, 
cement pipe, $1.60 per lin. ft.; manholes, $40 dollars each ; 
street basins, $1.10. 

Saratoga, N. Y¥.—The following proposals have been 
received for building pipe sewers: Daniel Leary, Saratoga 
Springs, % cts. per ft., complete, including manholes; 
Adam Miller, Saratoga Springs, 75 cts. per ft.; manholes, 
$60 each. The contract was awarded to Daniel Leary. 

Springfield, 111, —Contracts for sewers have been 
awarded as follows: Eighteenth St. sewer: C. Cunning- 
ham, 2,500 ft. of sewer, $1.69 per ft.: inlet pipes, 43 cts 
rer ft; mavholes, $10.—Bancroft branch sewer; C, 
Cunningham, 30 in. sewer, 98 cts. per ft.: inlets, 43 cts. 
per ft.: manholes,$9.50.—Bond St. sewer: 42-in., 36-in. 
and 24 ir, sewer, $1.15, $1.07 and 98 cts.per ft.; inlet pipe- 
43 cts. per f[t.; manholes, $10.—Amos branch sewer’ 
Henry Nelch, 36 in. sewer, $1.14: inlets, 41 ets. per ft.: 
manholes, $12. 


Austin, IU,—The following preposals for a sewer 
28 ,600 ft. long. in the town of Cicero have been received 
by E. 8. Austin, Town Clerk: Jonbn Kelly, Austin, $1.40 
per ft.; John McKenna, Brighton Park, II1., $1.43, The 
eontract was awarded to John Kelly. 


Street Work.—The folloving contracts bave been 
awarded by the Board of Contract & Anportionment, 
Albany, N. Y :—Granit* paving on Park Plare: Jacob 
Holier, of Alban, : granite,$2.87 per sq yd.: relaying 
granite, 90 ets, per lineal foot: new curb, 92 ets. 
per lineal foot; resetting old curb, 40 cts. per lineal 
foot: credit for cobble, 5 ets. ner sq. yd.; credit for old 
curb, 2 ets. per in. ft.: total, $1,492 56.——Granite paving 
on La Fayette St.; Jaeob Holler,of Albany ; granite,$2.87; 
eurb, 92 cts., cireular curb, $ .15; crosswalks. 30 cts. per 
sq. ft.; old curb reset, 40 ets.; old cobble, 5 cts.. old curb: 
2 ets.: old crosswalks. 20 cts.; total, $4,861.67.——Granite 
paving on Orange St.; A. N. Brady, of Albany: granite, 
$2.85: old granite reset, 50 cts. and 70.: curb, 92 cts: 
resetting old curb, 50 cts. and 60 ets.: circular eurb’ 
$1 05; crosswaiks, 34 and 35 cts.; relaying sidewlaks; 
60 cts. per lin. ft.; flagging, 20 cts. per sq. ft,; brick. $80 
per 100; receiving basins, $63; tota's for two divisiohs: 
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$3,760.25 and $2,138.50.— Improving Knox &. 
Jacob Holler, of Albany: 10 cts. per eu. yd. for ex, 
ting and 15 ets. per cu. yd. for filling. 


City Work. — The Public Improvement Committers 
Kansas City, Mo., has awarded contracts as follows 
Paving Ninth 8t.; Andrew Jaicks,$1.94 per sq. yd Grading 
Woodland S8t.; O'Flaherty & Crowley, 18 cts. per cu, yq 
of earth and 45 cts. per cu. yd. of; rock embankment 
Curbing Oak St.; M. Walsh, 654¢ cts. per lin. ft. Curbing 
Harrison St,, James Armstrong, 70 cts, Sidewalk ft 
and 10 ft. wide; Thos, Kneaves, 4744, 0 and 39 ets. 
Wyandotte St., Barber Asphalt Paving Co., E28) per 
sq. yd. Cedar block paving on &th S8t.; A. J. McBean & 
Co., 32,07 per sq. yd. Paving Troost Ave., E. Saxton, $2.10 
per sq. yd. Grading 10th St.; Pat. Keating, 28 and 45 ots 
per cu, yd. for earth and rock excavation, Grading 
alley; G. K. White, 2344 cts. per cu. yd. Grading Wood. 
land St., Wm. T. Crowley, 1734 and 15 cts. for earth and 
rock excavation. Grading Hawthorn Ave.; Tim Bros. 
nehan, 14% cts. per cu. yd. Grading Woodland Ave., Pat 
McDonald, 1554 cts, Curbing Holmes 8t., 64 cts. per lin. ft. 


Bridges,---J. Ae Seymour, City Engineer, Bradford. 
Pa., has received the following propovals for the con- 
struction of two bridges: Variety Iron Works, Cleve. 
land, O., $1.552; Smith Bridge Co., Toledo, O., $1,573.25: 
King Iron Bridge & Mfg. Co., Cleveland, O., $1,563: 
Berlin [ron Bridge Co., East Berlin Conn,, $1,597.23, or 
$1,547.23 without lamp posts; Groton Bridge Co.,Groten. 
N. Y., $1.587; Massillon Bridge Co., Massillon, 0., $1,595; 
Nelson & Buehanan,Chambersburg,Pa., $1,900 and $1,552 
for high and low truss respectively; Dennithorne & Son 
Pheenixvil'e, Pa., $2,008.80 


Lighthouse.—Carkeek Bros., of Seattle, Wash. ‘ly. 
have acontract for a lighthouse on Destruction Id.: 
the contract price is $100,000. 


Street Sweeping Machine.—At New Orleans, La.. a 
street sweeping machine, similar to those in use at 
Washington, D. C., and elsewhere, is to be purchased 
by W. B. Leonard and F. C, Ford tor sweeping asphalt 
pavements, 

The Oregon Railway Extension Co. has been or- 
ganized at Portland, Ore., by W. H. Hoxicoms, W. H, 
CorsBetTt, Henry Farurne and C. H. Lewis, to construct 
railroads and other works. Capital stock, $1,090,000, 


Creosoting Works.—The Southern Pacific R. R. Co., 
will erect creosoting works at San Pedro, Cal., to treat 
piles for wharf work. The works will cost $30,000. 


Lake.—At Providence, R. I., Shaw & Whittlesey, the 
contractors, are at work on Lake No. 3 in Roger Wil- 
liams Park. The city approriated $31,000 last Fall for ex- 
cavating a portion of the swamp and making a lake. The 
swamp is being dredged out to a depth of 5 ft. and the 
bottom will be floored with 2-in. planks laid on 3 X 4 in. 
joists; the floor being covered with 18 or 24 ins. of gravel 
and sand, The lake will be 600 ft. by 200 ft. and will be 
connected with lake No, 2 by a stream. 


Graphite Paint.—The Delaware river bridge, 11,275 
feet long, of the Trenton City PriigeCo., Trenton, N.J., 
was painted with graphite paint some years ago, and 
inspection now proves the paint to be in perfect condi- 
tion. The paint was supplied by the Jos. Dixon Cru- 
cible Co. 

The Volker & Felthousen Mfg. Co., of Buffalo, N.Y., 
has its works busy with pumping plants for water 
works. Itis now completing plants for the following 
works: Jumestown, N. Y: Albion. N. Y.; Phoenix, N. Y.; 
Boothbay, Me.: Pierce City, Mo.:; Pine Bluff, Kan.; 
Holdrege, Neb., and Owensboro, Ky. 

Pig ‘Lead.—The Water Board, Minneapolis, Minn,, 
has received the following proposals for 40 tons of pig 
lead : Hodgman Bros., $3.75 per 100 lbs.; Northwest- 
ern Shot Co., $3.80; H. P. Rugg & Co., $4. Thé contract 
was awarded to Hodgman Bros, 


Proposals Open. 

Water Bonds.- Water-works bonds for $39,000 at a 
rate less than 5 per cent. HuGca GricHrist, Chairman 
of Water Committee, Windsor, Vt. 

Reservo'r.—Rospert H. MarTIN, Chief Engineer of 
the Water Dept., Baltimore, Md. 

Drawbridge.—Iron drawbridge at New Bridge, Ber- 
gen Co., N.J.: 110 ft. between abutments, 18 ft roadway. 
Joun G. ZaBRISK'E, Rochelle Park, N. J. June 25. 

Street Work.—Gradine, cobblestone paving. flag- 
ging sidewalks. JoHn P. Apams, Commissioner of 
City Works, Municipal Building, Brooklyn, N. Y. June 
26, 27, 28, 

Setting Gas Lamp Posts.—JoHNP . ADAMs, Com mis- 
sioner of City Works, Brooklyn, N. Y, Jrne 28. 

Curbing.—Granite curb; 10 905 lin. f°. of 16 ins, depth, 
7.875 ft. of 12 ins. depth. Frank E. ReBakxr, Savannah, 
Ga. June 27. 

Street Work and Sewer.—Regulating snd macadam 
paving; also sewer, THE CoMMISSIONER oF PUBLIC 
Works, 31 Chambers St., New York City. June 2’. 

Street Work, Drainage, Etc.—Receiving basins and 
inlets; stone steps; retaining walls, curbing, et’. Also 
floor tiling and oth¢ér work'at the Metropolitan 
Museum of Art. THE CoMMISSIONERS oF PUBLIC Parks. 
49-51 Chambers St., New York City. June 27. 
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Pumping Engine.—One engine; daily capacity 5,- 
ooo,000 galls.; pressure 90 lbs., flre pressure 150 lbs. Also 
purchase of old engine. J. D. Coox, Toledo, U., Con- 
sulting Engineer. THe TRUSTEES OF WaTER- WoRKs, 
spricefield, O. June 28. 

street Work.—Curbing, guttering, sidewalks, rubble 
stone masonry, 12 and 15-in. culvert pipe, 36 and 4s in. 
prick culverts. THos. J. Lananan, Clerk of Board of 
Contract, Albany, N. Y. July 2. 

Bridge.—Over Fishing creek. 
Milledgeville, Ga, July 3. 

Canal.-- Construction of the Columbia canal; also 
separate bids for dam, waste weir, culvert, etc. Byron 
Hottey, Chief Engineer. Columbia Canal, Charleston, 
s.C. July 5. 

Grading.— About 150,000 cu. yds. Bids per cubic yard. 
Capt. J. W. Jacoss, Asst. Q. M. U. 8, A., Atlanta, Ga. 
July 7. 

Columns.—Cast-iron columns. THE COMMISSIONERS 
oy THE New City HALL, San Francisco, Cal, July 10. 


D. B. SANFORD, 


WATER. 


Los Angeles, Cal.—The Stoneman Water Co. has 
been incorporated by Gro, STONEMAN, J, C, WALLACE, 
F. B. Sturnce, Wm. J. McCaupen, and F. W. HAtt. 
Capital stock, $15,900, 


The Pueb!o Light & Heat Co. has been incorporated 
at Pueblo, Col., by M. H. Trirrcen, J. H. BeENNeT and 
JosiAn HuGHeEs to supply electricity for light, heat and 
power, Capital stock, $100,000, 

Irrigation Water Supply.—The Cucamonga Land & 
Fruit Co., of Cucamonga, Cal., is tunneling extensively 
for water. Over 2.700 ft. have been tunneled, 500 ft. 
being through rock; 600 ins. of water have been ob- 
tained ; 4000 ft. more will be tunneled. 


Holyoke, Mass.—The Water Commissioners have 
decided to build the proposed storage reservoir at the 
Whiting Street brook, to increase the water supply. 
The reservoir will be built on the upper level and will 
afford a flowage area of about 100 acres or more. The 
plan is to build a dam about 25 ft. high, to cost about 
$30,000. 


The Independent Hydrant, manufactured by the 
Chapman Valve Co., was tested recently at Portiand, Me. 
The hydrant is made to accommodate four lines of hose, 
and each outlet is controlled by a special valve that can 
be opened and shut at pleasure, and it is claimed that it 
will supply four engines, throwing 2 streams each. The 
hydrant was tested in this way, with satisfactory results. 


New York City.—The New York Board of Fire Un- 
derwriters recently considered the question of the in- 
adequate water supply of the city and passed the fol- 
lowing resolution: “‘That the Committee on Water 
Supply be directed to call the attention of the Mayor of 
this city, and of the Department of Public Works, to the 
want of water for extinguishing fires as indicated 
by the numerous disastrous fires which have oc- 
curred since the commencement of the present year, 
and particularly shown by the records of the Fire De- 
partment. 


Syracuse, N. Y.—The Water Commission bill has 
been signed by the Governor, authorizing the mayor 
to appoint six water commissioners, The Board isto 
be strictly unpartisan, and the mayor will not be an 
ex-officio member. The sum of $12,000 is appropriated 
to enable the commission to pursue its investigations 
of all the practical sources of supply. Most of the 
money will probably go to expert hydraulic engineers 
The commission is expected to report to the Common 
Council by January, 1989. 


Carlyle, Ill.—The water-works company has filed an 
appeal in the case which was decided against it at the May 
term of Circuit Court for non-compliance with its con- 
tract in the erection of a system of water-works for the 
city of Carlyle. The case will either go to the higher 
courts, or in the meantime be compromised ; the latter, 
however, seems the most probabie result, as the con- 
tractors would be in quite a predicament should the case 
be decided against them by the Supreme Court, and the 
city would not then be likely to compromise.—St. Louis, 
Mo., Globe Democrat. 


8 nta Barbara, Cal.—The supply well for the new 
water-works, which has been under construction for 
6 months, has been completed. The chief diffi-ulty 
encountered was in the sinking of the caisson, which 
was done by dredging out the muck. blue clay and 
hard pan through which the ‘ell passed. The result 
of a pumping test of 50 hours sbows the present ca- 
pacity of the well to be over 1,000,000 galls, per day, and 
an additional supply can be obtained in the future by 
sinking tube wells at the bottom of the present well. 
The supply is stated t» be permanent. The work was 
done under the supervision of W. R. Coats, engineer 
for the De La Guerra Garden Spring Water Co. 


East Orange, N. J., Sewerage.—Tle sewerage sys- 
tem and sewage disposal works are nearly com- 
pleted. There are 26 miles of 8 to 24-in. vitrified, salt 
glazed, stoneware pipe, carrying house sewage only 


and no storm water; these pipe systems discharge into 
an oval brick sewer leading to the disposal works. 
After being mixed with chemicals ina tank, the sew- 
age flows to a sludge well 12 ft. square and 16 fr. deep, 
and thence to two precipitation tanks, after which the 
liquid is run to the disposal grounds, and the 
solid matter is pressed into cakes to be used for fertll- 
izing. The grounds can accommodate the sewage of a 
population of 80,000 people, but East Orange has as 
yet only 12,000, The sewerage system and disposal 
works were designed by and built under the supervi- 
sion of CaRRoLu Pu. Bassett, C. E., of Newark, N. J. 

Springfield, Il!.—The present supply of water comes 
directly out of the river. with the result that it is never 
pure, and when the river is bigh it is always full of 
dirt and other impurities. To remedy this, a large 
well was suck which produces about 750,000 galls, per 
day. The quality of this water is always good, but the 
quantity is not sufficient to meet the demands of the 
whole city, apd until it is increased, cannot be made 
available even iu part. This well is 50 ft. diameter by 
53 ft. deep. 

To remedy this trouble, it is proposed to drive a 
tunne] 600 ft. in length which will give an additional 
daily supply of 2,500,000 galls. This yuantity will be 
ample for some time to come, and can be increased at 
any time by a farther extension of the tunnel. It will 
be situated about 25 ft. below the surface of the ground, 
9 ft. below low water mark, directly in a bed of coarse 
sand and gravel, the best water bearing stratum to be 
found in the valley of the river. The city has voted in 
favor of carrying out this work; and the Water Com- 
missioners are authorized to spend not exceeding 
$10,000 for tunnels, aqueducts or filtering galleries. 


Sumter, 8S. C.--The proposition made to the Town 
Council by H. D. Garver, C. E., is about as follows: 
He will furnish to the part of Sumter known as the fire 
limits, a system of driven weils with a capacity of 
700,000 to 1,000,000 galls. of water per day; to be conveyed 
by 8-in. and 6 in. pipes to the business portions of the 
town, with 15 hydrants; also 25 are electric lights, of 
2,000-candle power each, The annual running expenses 
of the whole will be less than $1,900. This amount may 
be reduced $800 or $900 by hiring out a portion of the 
25 lights. The whole cost of the water-works and 
electric lights will be $23,750 in 6 per cent. bonds. This 
appears to be a reasonable and practicable plan, and 
will be very advantageous to the town, A considerable 
amount is now expeuded for oi! and gasoline lights, 
with a very indiffer-ut result. The supply of water for 
extinguishment of flres is very inadequat:. The town 
pays out over $12,000 in insurance premiums, which 
would be greatly reduced by good water-works. The 
sy-tems proposed can be indefinitely enlarged, both as 
to the water anc electric lights. Council have not yet 
considered the proposition. 


Water Supply of Iquique, Chili.—The Financiai 
News, of London, England, recently devoted consider- 
able space to the discussion of the different projects for 
supplying water to this city. The Iquique Water Co. 
was organized in 1885, with a capital of $1,750,009 to ac- 
quire and operate under a concession granted by the 
Chilian government to Thomas Hart. It was then 
stated by parties interested in the Nitrate Railways 
that water was plentiful at Iquique; being supplied by 
Mr John T. North. For some time there was consider- 
able newspaper correspondence as to the quality and 
quantity of the supply, Mr. North taking active part, in 
opposition to the water company, and the engineers’ 
reports were contemptuously referredto. Only afew 
months ago, however, the Tarapaca Water-Works Co. 
was organized for the same purpose as the former 
com pany but was also to acquire the plant used by Mr. 
North, and the same statements were made by this 
company as to the quality and quantily of the water 
and the demand fer the same, and again quoting the 
engineer’s reports, but this time unchallenged, for the 
reason that the opponents to the former scheme had 
made a deal with the new eompany and withdrawn 
their opposition and their contradictory stat-ments. 
At present the new company holds the field, and has 
good names on its en_ineering staff. The project of 
tbe Tarapaca Water- Works Co.was noted in ENGINEER- 
InG News, March 31, page 259. 


Electric Lighting. — St. Johnsbury, Vt. The vil- 
lage trustees have been authorized to have the village 
lighted by electricity and to expend $1,300 for the purpose 
during the year. 

Brockport, N. Y.—The Brockport Electric Light Co. 
has been incorporated by Francis H. LEONARD, GEo. D. 
MorGAN, Gro. C. GORDON and others. Capital stock, 
$15,000. 

Harrisburg, Pa.—The contract for lighting the city 
has been awarded to the Excelsior Electric Co. 

Zanesville, O.—The Zanesville Edison Electric Light 
Co. has been granted permission to operate in the city. 

Wabash, Ind.—The new electric light system was in- 
augurated June 14, and proved to be a success. There 
are 127 incandescent lights in the city, which is now 
thoroughly lighted. The Heisler system .of lighting is 
used, 





Greenville, 8. C.—The City Electric Light Co. is put- 
ting up poles, ete.; the Brush system will be used The 
owners of the gas works will put in a Thomson-Houston 
plant and enter into competition, 

Columbia, 8S. C.—A Thomson-Houston plant for elec. 
tric lighting ts to be put in. 

Jacksonville, Fla.-The mayor is receiving bids for 
an electric lighting plant. 

Pensacola, Fla, — The Electric Light & 
Power Co, has been organized and will put in a Thomson 
Houston plant, President, B. RK. Prrr; Vice-President, 
F.C. Brent; Secretary, E. 8. QuINA, 

Natchez, Miss,—The Natchez Gas Light Co. will put in 
an electric plant. 

Kalkaska, Mich.— The electric light system has beeh 
put in operation and works satisfactorily 

Delavan, Ill.—The City Council is considering 
question of putting in an electric light plant. 

Monroe, Wis.--The Monroe Electric Light & Power ¢ ‘o. 


Pensacola 


the 


has been incorporated by Wma. P. Braga, EB. G. Green 
and B.S. Woop. Capital stock, $12,000. 
Denver, Col.—The Colorado Electric Co. has been 


awarded a contract for 5 years at $26 per lamp, $2 less 

than the old contract price. 
Santa Clara.—An electric 

the Electric 


light franchise has been 

granted to 

Francisco. 
Santa Rosa, Cal. 


in. 


Water-Works. York Beach. The water 
works are under construction and a sugply will soon 
be furnished, The water will be taken from an artesian 
well and pumped toa tank of 25,000 galls. capacity, lo- 
eated on high ground at an elevation of 40 ft.—Tilton. 
Water-works are projected. — Bath. The water-works 
have been sold to H. M. Payson & Co. bankers, of Port 
land, for $250,000. The works will be improved and ex- 


Improvement (€o., of San 


An electric light plant is to be put 


Maine, 


tended. 
Massachusetts.—Ashfleld. A water supply for fire 
protection is contem p'ated.—Holyoke. City Engineer 


ELLSWORTH has submitted t> the Water Commissioners 
plans for the storage reservoir at the Whiting Street 
brook. 

Vermont.—Windsor, The corporation of the village 
of Windsor has voted to construct water-works in ac- 
cordance with the plans submitted by their engineer in 
1887. HUGH GILcHRIsT is Chairman of the Water Com- 
mittee. Ge». H. Levanpn, of Providence, R.I., is the 
Engineer. The town has issued bonds for $30,000, and 
the bonds are now for sale. 

New York.—Syracuse. The Syracuse Water Co. pro- 
poses to obtain an additional supply of water from 
gang wells. 

Pennsylvania.—Scranton. A system of water- 
works is to be built by Caldwell, Wileox & Co., of New- 
burg, N. Y.—Scottdale. Work will be commenced 
shortly on the new water- works. — Morristown. Pipes 
are to be laid to supply suburban places with water. 


—Irvin. Water works are to be built. 
Tennessee,—Troy. Water-works are to be put in. 
For particulars address Jonn B, INMan.—-Browns- 


ville. Tkecity has passed an ordinance awarding a 
franchise for water works, and work wiil be commenced 
shortly. 

Alabama,—Tuskaloosa. Several car loads of pipe 
for the water-works have been delivered.—Calera. 
The Chemical Co, has sunk a well 20 {t. deep and has 
obtained a supply of 150 galls. per minute. 

Michigan.—Owosso. The City Council has author- 
ized the issue of $50 000 in bonds, to be used in the eon- 
struction of water works. 

Illinois,—Kankakee, The city is experimenting 
with a water supply from the St. Peter sandstone.— 
South Evanston. The village is now supplied from 
artesian weils, but since the construction of the new 
works the supply will be drawn from the 'ake and 
pumped to a stand-pipe 113 ft. high by two duplex 
pumps of 2,000,000 galls, daily capacity. 

Minnesota.—St, Paul. On Jackson St. 12 in. pipes 
are to be laid to replace the present 6 in. pipes. The 
larger pipes will also be laid on other streets later. 

Missouri.—Kansas City. The work of repairing the 
large settling besin at Quindaro has been nearly com- 
pleted, and it is not thought there will be any further 
trouvle-—Mareeline. Ihe Atchison, Topeka & Santa 
Fé R. BR. Co. has completed a reservoir within the city 
limits with suffi ient cap.city to supply a city ot 10,000 
people, its area be.ng nearly 40 acres, with an average 
depth of about 20 ft. Water for family purposes is 
found everywhere by digging from 20 to 60 it. This 
water is of the very best quality, cold, clear, and 
pure. It seems to flow through a great underlying 
grave! bed and is thereiore well filtered. 

Texas,—Uuero. Water-works are to be built; there 
will be 6 miles of pipe, and pumping machinery with a 
daily capucity of 500,000 galls. The contractor is ©. N. 
Holmes, of Seguin, Tex. 

Canada,—Berlion. Ont. The water-works are being 
pushed to completion ; the well is being sunk and more 
than a mile of pipe is laid each week. It is expected 
that the works wil] be ready for operation by the middle 
of July. 
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JUNE 23, 1888 


Se ee eee ee erate 


Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWS MANUAL OF AMERICAN 
WATER-WoRKS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
construction and maintenance, and will be of great 
value to Water Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in repurts at once upon 
the blanks which we have already sent to every 
Water-Works office in the United States and Canada, 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water- 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


CENTPEVILLE, R. 1., June 12, 18k, 
EprrorR ENGINEERING NEws:—The Warwick & Coven- 
try Water Co. was organized last week under a charter 
from the State with BE. LAPHAM as President and H. B. 
BARTON, Secretary. They propose to supply water to the 
villages in Warwick and Coventry lying along the south 
branch of the Pawtuxet river, and have issued $50,000 
of stock. Thestand-pipe system will be used, water being 
pumped from wells near the river. The population to be 
supplied eventually is about 8,000 which would require 14 
miles of pipe, but at present only three villages with a 
population of 4,000 will be supplied. This will require 6% 

miles of pipe, and 60 hydrants. HERBERT B. BARTON, 
Secy. Warwick & Coventry Water Co, 


Rome, N. Y., June 16, 1888, 
Eprtorn ENGINEERING NEws:—Contracts for a system 
of water-works at Sing Sing, N. Y., will probably be let 
July 12, The village has voted to bond itself to the 
amount of $150,000 for the construction of the works and 
a commission has been appointed to have charge of the 
matter of which Jno, F. TRUESDELL is Chairman. CHAS. 
W. Knicut, of Rome, N. Y., is Engineer of the works, 
The supply will be from three brooks, the water being 
impounded at an elevation of 188 ft. (Croton datum) and 
conveyed by gravity to pumps on Croton bay, forcing the 
water to an intermediate service reservoir near the village 
at an clevation of 226 ft, From this reservoir, water will 
be drawn to an intermediate, and also to a low service 
distribution system, There will also be a high service 
reservoir at an elevation of 400ft, The population ‘is 
about 7,000, It is hoped that the works will be completed 

this year. Cras, C. HOPKINS, 


FREEHOLD, N, J., June 12, 1888, 
Eprror ENGINEERING NEws:— We are trying to get 
the town to build water-works but no definite action has 
yet been taken. It has been proposed to sink arte- 
sian wells and pump waterto a — at acost of 
$35,000, Our population is 3,000, Jas, 8S, YARD, 


WELLSTON, O., June 11, 1888, 
Eprror ENGINEERING News:—A, C. REED, of Chicago 
and F.S. HINKLEY have contracted with the village to 
ut in asystem of water-works, the hydrant rental to be 
ea each. Surveys have been made, but no sub-contracts 
have yet been let, and the matter is quite indefinite save 
that we expect work will begin soon, The proposed 
source of supply is Raccoon creek, one mile from town, 

Our population is 5,000, ADAM Scott, Mayor, 


FRANKFORT, Mich., June 16, 1888, 
EprroR ENGINEERING News:—The village expects to 
build works this summer, but the Council has not yet de- 
cided what plan to adopt. There isan opening here for 
some good contractor, CHAS, BURMEISTER, 


St, IGNACE, Mich,. June 11, 1888, 
Eprror ENGINEERING NeEws:—The question of bond- 
ing this city to the amount of $40,000 for the purpose of 
constructing a system of water-works was submitted toa 
vote of the qualified electors of the city at the annual 
election held April 2, and resulted in 513 votes in favor of 
and 71 votes against the issuing of bonds, The popula- 
tion of St, Ignace is 3,500 and it previously had a bonded 
debt of $11,900 and a floating debt of $2,190, Its assessed 
valuation is $209,008, but judging from recent sales the 
real value of the taxable property of the City is $1,500,000, 

Wu. SAULSON, Mayor, 


OxFoRD, N. C., June 11, 1888, 
EprrorR ENGINEERING NEws:—Water-works have just 
been proposed for this place with every chance for imme- 
diate success, Water may be taken by pumping from 
either of three possible sources: a large well, Tar river, 
or Fishing creek, The cost_of the works will be $25,000 
and both the City and the Oxford Electric Light, Power 
& Water Co. will issue bonds for their construction, 
H. C, HERADEN is President of the company, and J, A. 
WILLIAMS can give information regarding the proposed 
works, It is thought that contracts will be let in Sep- 

tember. R. W, WINsTon, 


HINESVILLE, Ga,, June 14, 1888, 


EpIToR ENGINEERING News:—We have a mineral 
spring, 900 ft. from the center of our village, which has a 
flow of 700 galls, an hour, and 300 galls, an hour would be 
sufficient to supply our population of 500 with water, 
We propose to drive a water-wheel with the balance, 
lifting water 10 ft. to a reservoir from which it will be 
conveyed by gravity to the village. We wish informa- 
tion regarding some kind of pipe which will not injure 
the water and also regarding a water-wheel, O, C, SmritH 
is President of our company, which is known as the Hines- 
ville Water-Works Co, J.M. Darsey, 


WASHINGTON, Ga., June 11, 1888, 


Eprrorn ENGINEERING News :—Our town needs water- 
works, and I think a man could obtain a contract by 
working for it. No definite steps have yet been taken by 
the town, but in case works are built the capply will_be 
taken from a well and pumped to a stan Pipe. Our 
population is 3,000, T. BURNELL GREEN, 


BRISTOL, Tenn,, June 11, 1888. 
EDITOR ENGINEERING News:—W, W. Tayior & Co 
are to put in water-works to supply this place and Good- 
son, Va, Particulars cannot now be given, save that 
water will be taken from springs about a mile distant and 
that the village will pay $40 each for such a number of 

hydrants as it chooses to take. 

J. A, Bronson, Town Recorder, 

JERSEYVILLE, Il, June 9, 1888, 
EpItoOR ENGINEERING NEwWs:—We intend to put in 
water-works if we get water from an artesian well which 
is now being sunk for us, and has already reached a depth 
of 1,875 ft. We think we can have plenty of water from 
the well at its present depth, by pumping, but wish a 
tlowing well. If this is not obtained when we have bored 
through the Potsdam sandstone we will test the well with 
a deep-well pump. The contractor for the well is J. P. 
MILLER, of Chicago. The works will cost about $25,000, 

and our population is 4,000. G.S. DANTELS. 


Lostant, [ll., June 11, 1888, 
EpIror ENGINEERING NEws:—A system of water-works 
costing about $2,000 is now being built by the city and is 
nearly finished. Water is pumped from a well to a stand- 
pipe. Our population is 500, 
Cc. P. ADAMs, Village Clerk. 


MowntT CARROLL, IIL, June 12, 1888, 
EpITroR ENGINEERING NEws :—The U. 8. Wind Engine 
& Pump Co., of Batavia, LL, will finish a system of water- 
works for the city July 4. Water is pumped from a well 
to a tank by means of a wind engine. The works will 
cost $18,000, and bonds have been issued to raise money to 
pay for them. Our population is 2,000. For further in- 

formation address J. W. MILLER, Mayor. 
Don R. FRAZER, City Clerk. 


PINCKNEYVILLE, II)., June 12, 1888, 
EpiTror ENGINEERING NeEws:—Our population is 1,200 
and our present water supply is from wells and cisterns. 
The city talks of putting in water-works at a cost of 
$5,000 or $6,000, and the prospects of their doing so are 
good at present. J. J. Biscnor can give further informa- 
tion. Ep. HAYES. 


PRINCETON, IIL, June 11, 1888, 
Eprtor ENGINEERING NeEws:—The sum of $5,000 has 
been appropriated by the city to pay for sinking an 
artesian well, and the work is now er done by J. P. 
MILLER, of Chicago. The further details of the water- 
works have not been decided. Our Mayor, A. H. THomp- 
SON, nay be addressed regarding the works. Our popu- 

lation is 4,000, I. O. BROKAW, City Clerk. 


ORTONVILLE, Minn., June 11, 1888. 


EpItoR ENGINEERING News:—Our population is 1.600 
and we now get our water from wells and cisterns, 
The ‘ity has you.ed $6.000 towards the construction. ofa 
$10,000 system of water-works, the supply to be pumped 
toa tank from Big Stone Lake. P. CLARKE is chairman 
of the Water Board and H. H. Hargrtson our Engineer. 

W. C. WHITMAN. 
CENTRAL City,. Neb., June 17,1888. 

Eprtor ENGINEERING NEws:—The question of issu- 
ing bonds for the construction of a $20,000 system of 
water- works will be voted on soon. We expect work 
will be started et onee. A stand-pipe will be put up 
and hydraats will be used for fire protection. 

WM. PaTTERsON, Mayor. 
LEBANON, Mo., June 11, 1858. 

Epiror ENGINEERING NEws:—An artesian well bas 
been put down by the Lebanon Water-Works Co. and 
pumying machinery and a tank erected, but no ar- 
rangements have yet been made for pipe, hydrants and 
other material. The daily capacity of the pump is 100,- 
000 galis. Our company has $10,000 capital stock. M. 
W. SR is Presi'ent. CHAs, BRANTLLY, Treasurer, and 
Cc. C, DRAPER, Secretary. M. W. SERL. 

President, Lebanon Water- Works Company. 


Downs, Kan., June 11, 1888, 
EprroR ENGINEERING News:— The city has let a con- 
tract for water-works to FE. SUTPHEN, of Kansas Ciry. 
Mo. Water is pumped from Wagner wells to a stand- 
pipe. The works will cost about $30,000, and 6 per cent. 
bonds, running 30 years, have been issued by the city to 
pay forsame. Our population is hetween 1,500 and 1,600. 

The works will be finished in the Fall. 
J. M. Bawer, City Clerk. 


RICHFIELD, Kan., June 12, 1888, 
Ep TOR ENGINEERING NEws:—The Richfield Coal, Gas 
& Water Co., A. T, Spot>wooD, President, has begun 
the construction of a system of water-works,taking the 
supply from_an artesian well and pumping it to a 
reservoir. The works will cost $25,000, and the capital 
for their construction has been secured by city bonds 
and cash payments. The population of Richfield is 

1,200. F, F. STEVENS, Engineer-in- Charge, 


STAFFORD, Kan., June 12, 188, 
Ep1toR ENGINEERING NEws:—A contract for water. 
works was let last year, but the parties failed to comply 
with their franchise and nothing bas been done since. 
The proposed supply was from wells. Our population 
is 1,400. R. PorTER, City Vlerk, 


MorGan, Tex. June 8, 1888, 


Eprtok ENGINEERING News:—We have just com- 
pleted an artesian well which flows 18 galls. a miaute 
and throws water through a pipe to a height of 40 or 50 
ft. We expect to build a large tower or reservoir into 
which the pressure of the well will carry the water, 
after this is done we will only need the pipe for mains 
and services, The well bas cost $1,000and we have $10,- 
000 capital stock. E. Winston is Secretary of our com- 
pany: N, B, RIGGINS, 

Prest. Morgan Water- Works & Ice Co, 


SPRAGUE, Wash. T., June 10, 1888, 


ITOR ENGINEERING NEws:—The city is now . 
one for a sufficient and convenient water eupely 
with the idea of putting in works thissummer, Water 
will be pumped from a welltoatauk. Our population 
is 1,800. W. B. LatuMan, City clerk, 


GiiMay, Colo., June 12, 1888, 


Error ENGINEERING NEws:—The Gilman Water Co. 
will begin to vonstruct water-works Sept. 6 and com- 
plete them Nov. 15. The works wil] cost $5,000. Water 
will be pumped toareservoir ortank. GEo. CARVER is 

resident of the company, und A. M. Bryant can give 

nformatjon concerning the works. a 
P. A, Boons. 


Annual Reports. 


Waterville, N. Y.—The Water Commissioners have 
issued their report for the year ending May |. 1Rs 
being the first annual report, The question of Water 
supply was first taken up in 1886 and an examina; in 
was made by W.8, Feanxitn. C. E. In 1887 the Wa 
Board was organized and W. B. Riper was ap; inted 
engineer. The contract for the work was let to G. w 
White,of Pulaski, N.Y.; for pipeto the Warren Foundry 
& Machine Co., of New York; for specials to E igerto, 
Bynner,and for valves to the Eddy Valve Mfg.Co, ‘Th ie 
is a storage reserveir of 20,000,000 galls. capa+ity 
distributing reservoir will have a capacity of 5,000.09) 
galls.and will be fed from the the storage resery jr, the 
water passing through a gravel dike to be filtera) 
There will be 7 miles of pipe; the mains will be of i¢, 15 
and 10-in. pipe, and the street mains of 8,6 and 4 in 
pipe; every street will be pipéd. Work is being 
pushed and it is hoped the works will be completed 
an early date. The village has issued bonds for 50, 
at4 per cent., and sold the bonds at a premium f »:, 
per cent. President, J. D. BRAINERD; Secretary, s. s 
BISSELL. ; 

Westfield, Mass.—The Water Commissioners haye 
issued .their report for the year ending Feb. 1, isss. 
During the year 5,544 ft, of 4-in. pipe were laid, ands 
new Chapman bydrants set; there are now 124 hy- 
drants. The receipts forthe year were $14,547.08. The 
Commissioners are, I. H. PLUMLEY, ELDRIDGE AxreLy 
and C. M, WHIPPLE. 


ter 


: the 


a — 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 504), 

Vicksburg, Miss.—The works were commenced in 
February, 1887, and will be completed abouc July 
1, 1888. They were designed by C. DELAFIELD, of 
New York City, who is also constructing engineer 
The contractor is Samuel R. Bullock, of New York: 
the pumping machiuvery was furnished by the 
Deane Steam Pump Co., of Holyoke, Mass.: the 
pipe and specials by Dennis Long & Co., of Louis 
ville, Ky.; the valves and hydrants by the Ludlow 
Valve Mfg. Co., of Troy, N. Y., and the stand-pipe 
by Tippett & Wood, of Phillipsburg, N. J. The 
supply is to be drawn from the Mississippi river 
and will be pumped either direct orto a stand pipe, 
145 ft. high by 22 ft. diameter, by 4 compound 
condensing pumping engines of 4,000,000 galls, 
daily capacity. There are 14 miles of pipe and 110 
hydrants; the mains are of cast-iron and the service 
pipes of wrought-iron and lead. The annual reve- 
nue from city will be $7,000. The works are owned 
by the Vicksburg Water Supply Co.; President, &. 
WOLTMANN; Treasurer, J. HOLMES: Secretary. 
C. M. BERRIAN; Superintendent, C. R. Mc Far. 
LAND; capital stock, $250,000; bonds, £250,000: rate 
of interest, 6 percent. The franchise is for 30 years, 
The present population is 15,000. 


Loup City, Neb.—The works were commenced 
Nov. 1, 1887, and completed in May, 1888, They 
were designed by A. A. RICHARDSON, of Lincoln, 
Neb.,, who is now Superintendent; CHAs. Scuror- 
DER, of Columbus, Neb., was constructing engineer. 
The contractors were; for masonry, foundations, 
buildings and reservoir, Ralph Richards, of Loup 
City; for pumping machinery, Buffalo Steain Pump 
Co., of Buffalo, N. Y.; for pipe, Chattanooga Pipe 
Works, of Chattanooga, Tenn., and Ohio Pipe Co,, 
of Columbus, O.; for specials, J. C. Kilner, of 
York, Neb.; for valves, Galvin Brass & lron Works, 
of Detroit, Mich.; for hydrants, Tamaqua Mfg. Co., 
of Tamaqua, Pa.; the trenching and pipe laying 
was done under the supervision of Mr. ScHROEDER. 
The supply is drawn from four3-in. driven wells and 
is pumped toa reservoir 46 ft. wideand 12 ft. deep, or 
can be pumped direct to the mains; the pumping 
engine has a daily capacity of 250,000 galls. There 
are 134 miles of cast-iron pipe, and 13 hydrants, 
Ordinary pressure, 40 to 45 lbs; fire pressure, 100 lbs, 
Cost of works, about $10,000; debt, 6 percent. The 
works are owned by the city and are managed by a 
Board; stock, $8,000. The present population is 
1,500. 

Bath, N. Y.—In the record of the Bath water- 
works, on page 482, June 9, it was stated that there 
are 89 taps. Messrs. BASSETT Bros. inform us that 
that was the number in use last Fall and that there 
are now 90 taps, 120% which are metered. Services 
are being put in at the rate of over one per day, 





